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Although  the  study  mean  met  the  MRDA  guidelines  for  total  fat  Intake,  39%  and  47%  of 
the  males  and  females,  respectively,  did  not  meet  this  goal.  Differences  in  the  foods 
eaten  by  individuals  with  total  fat  intakes  <35%FAT  and  those  >35%FAT  suggested  that 
higher  levels  of  fat  consumption  were  the  result  of  over-consumption  of  menu  items  (e.g., 
dairy  products,  peanut  butter,  margarine,  and  salad  dressing)  to  which  subjects  had  free 
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studies.  Increased  availability  and  consumption  of  high  sodium  commercially  processed 
foods  and  the  almost  exclusive  use  of  canned  or  high  sodium  frozen  vegetables  at  Fort 
Jackson  are  probably  the  major  factors  leading  to  these  higher  sodium  intakes.  Menu  items 
from  the  meat/entree  group  (33%)  and  the  grain  group  (33%)  were  the  major  sources  of 
sodium.  Vegetables  (9%)  and  table  fats  (9%)  were  also  significant  sources. 

These  data  suggest  that  nutrition  initiatives  which  have  focused  on  the  frequency  with 
which  high  fat,  high  sodium  menu  items  are  served  or  those  aimed  at  reducing  the  fat  and 
sodium  content  of  existing  recipes  may  have  achieved  their  maximum  results.  Continued 
efforts  along  these  lines  without  the  introduction  of  new  menu  items  or  ingredients  to  the 
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Army  feeding  system  may  meet  with  minimal  success.  This  conclusion  is  supported,  in  part, 
by  the  fact  that  the  greatest  percentage  of  fat,  cholesterol,  and  sodium  intakes  were  the 
result  of  soldiers  eating  menu  items  over  which  the  dining  facility  had  little  control  in 
terms  of  product  formulation  (i.e.,  eggs,  bacon,  ham,  etc.).  Another  fact  supporting  this 
conclusion  was  the  fact  that  over  50%  of  the  males  and  females  consumed  diets  with 
<35%FAT. 

Nutrition  education  programs  which  stress  the  contributions  of  foods  to  nutritional 
well  being  as  well  as  the  importance  of  moderation  in  consumption  may  help  some  soldiers 
to  lower  fat  and  cholesterol  intakes  without  increasing  their  risk  of  inadequate  intakes 
of  other  essential  nutrients.  However,  a  vast  majority  of  soldiers  select  foods  for 
reasons  other  than  nutritional  value  and  will  continue  to  do  so  regardless  of  nutrition 
knowledge.  Present  nutrition  initiatives  are  primarily  programs  which  reduce  or  eliminate 
foods  without  providing  adequate  alternatives.  Excluding  the  27.  milk  initiative,  the 
present  low  fat,  low  sodium  alternatives  are  meeting  with  limited  success.  The  average 
soldier  apparently  does  not  accept  low  fat  yogurt,  low  fat  cottage  cheese,  or  herb 
mixtures  as  popular  menu  items  and  only  infrequently,  if  ever,  will  eat  them  if  they  are 
offered  as  alternatives  to  popular  foods.  Instead  of  serving  these  items  as  is,  they 
should  be  used  in  recipes  to  replace  the  high  fat,  high  sodium  ingredients.  As  more 
soldiers  are  identified  with  high  blood  cholesterol  levels,  the  demand  for  acceptable 
alternatives  will  increase,  and  if  nothing  acceptable  is  available,  soldiers  may  continue 
past  eating  habits.  The  answer  to  the  problem  is  very  complex  and  to  a  large  extent  falls 
outside  the  boundaries  of  this  report.  However,  the  objectives  of  future  nutrition 
initiatives  should  not  be  to  reduce  fat,  cholesterol,  and  sodium  intake  by  taking  away 
foods,  but  rather,  to  develop  highly  acceptable  and  palatable  menu  items  which  also  have 
the  added  benefit  of  being  low  fat,  low  in  cholesterol,  and  lower  in  sodium. 
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ABSTRACT 


The  dietary  intakes  of  41  male  and  40  female  basic  trainees  were  collected 
and  analyzed  for  seven  days  during  August  1S88.  This  information  was  used  to 
determine  the  overall  nutritional  adequacy  of  diets;  the  number  of  soldiers 
consuming  excessive  amounts  of  fat,  cholesterol,  and  sodium;  and  the  major 
foods  contributing  to  excessive  intakes.  These  nutrients  were  targeted 
because  of  their  association  with  the  development  of  coronary  heart  disease. 
Additional  information  was  collected  from  a  larger  sample  of  soldiers  (128 
males,  130  females),  which  included  the  81  soldiers  from  which  dietary  intakes 
were  collected.  Additional  data  were  collected  to  support  the  Army  Health 
Risk  Appraisal  Program  and  to  provide  Army  planners  with  information  needed  to 
make  decisions  concerning  future  nutrition  education  programs  and  other 
nutrition  initiatives.  The  information  included:  blood  lipid  levels;  food 
consumption  habits  prior  to  basic  training;  and  the  levels  of  nutrition 
knowledge,  attitudes,  and  awareness  possessed  by  soldiers  who  were  just 
starting  their  Army  careers. 

These  basic  trainees  were  consuming  diets  which  met  or  exceeded  the 
Military  Recommended  Dietary  Allowances  (MRDA)  for  energy,  protein,  vitamins, 
and  minerals.  However  individually,  many  females  did  not  meet  the  MRDA  for 
calcium  (472),  Vitamin  B^2  (302)  and  iron  (502).  Many  of  these  inadequate 
intakes  (i.e.,  nutrient  intakes  below  the  MRDA)  were  the  result  of  low 
consumption  of  dairy  products,  eggs,  and  other  animal  products.  These 
Inadequate  intakes  were  especially  noted  for  females  consuming  total  fat 
intakes  between  25-292  of  calories  as  fat  (%FAT). 
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A  direct  association  between  serum  total  cholesterol  levels  and  current 
dietary  intakes  of  fat  and  cholesterol  could  not  be  determined  for  this  sample 
because  the  majority  of  subjects  were  at  an  age  where  blood  cholesterol  levels 
were  low  due  to  age-induced  changes,  not  lifestyle  changes.  Both  male  and 
female  mean  serum  total  cholesterol  levels  (males  140*25  mg/dl,  females  163*28 
mg/dl,  Mean*SD)  were  well  within  the  "desirable"  classification  as  established 
by  the  Adult  Treatment  Panel  of  the  National  Cholesterol  Education  Program. 
Interestingly,  subjects  with  serum  total  cholesterol  levels  >180  mg/dl,  also 
were  consuming  diets  with  total  fat  intakes  >35%FAT  and/or  higher  levels  of 
dietary  cholesterol. 

Both  the  male  and  female  mean  total  dietary  fat  intakes  for  seven  days 
were  34XFAT.  This  was  the  first  sample  of  soldiers  to  achieve  the  Army’s  goal 
of  total  fat  intakes  less  than  35SFAT,  The  absence  of  a  short  order  line  and 
limitations  on  high  fat,  high  calorie  bakery  items  (donuts,  pastries,  etc.) 
may  have  assisted  in  the  attainment  of  this  goal. 

Although  the  study  mean  met  the  MRDA  guidelines  for  total  fat  intake,  39% 
and  47%  of  the  males  and  females,  respectively,  did  not  meet  this  goal. 
Differences  in  the  foods  eaten  by  individuals  with  total  fat  intakes  <35%FAT 
and  those  >35%FAT  suggested  that  higher  levels  of  fat  consumption  were  the 
result  of  over-consumption  of  menu  items  (e.g.,  dairy  products,  peanut  butter, 
margarine,  and  salad  dressing)  to  which  subjects  had  free  access  and  could 
adjust  Intakes  as  desired.  Menu  items  from  the  meat  food  group  contributed 
45%  of  both  the  male  and  female  fat  intakes.  Meat  items  contributing  the 
greatest  percentage  to  total  fat  intakes  were  eggs,  bacon,  sausage  products, 
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pork,  and  breaded  veal  steaks  for  males.  Females  eating  >35%  FAT  also  were 
eating  more  of  these  high  fat  meat  items. 

Significant  differences  (p<0.05)  were  determined  between  the  cholesterol 
Intakes  of  males  and  females  (males  225*68  mg/ 1000  kcal,  females  170*83 
mg/1000  kcal).  Mean  cholesterol  intakes  were  703*208  mg/day  for  males  and 
418*219  mg/day  for  females.  This  significant  difference  in  cholesterol  intake 
was  directly  attributable  to  decreased  consumption  of  eggs  and  other  high  fat 
meats  by  females  in  general. 

Mean  sodium  intakes  were  above  the  MRDA  upper  limit  of  1700  mg/ 1000  kcal 
(males  1856  mg/1000  kcal,  females  1819  mg/ 1000  kcal).  These  sodium  intakes 
were  generally  higher  than  those  reported  for  other  USARIEM  studies.  Sodium 
intake  from  table  salt  accounted  for  only  4%  of  the  total  sodium  intake  in  the 
present  study  compared  to  10%  in  earlier  studies.  Increased  availability  and 
consumption  of  high  sodium  commercially  processed  foods  and  the  almost 
exclusive  use  of  canned  or  high  sodium  frozen  vegetables  at  Fort  Jackson  are 
|  probably  the  major  factors  leading  to  these  higher  sodium  intakes.  Menu  items 
from  the  meat/entree  group  (33%)  and  the  grain  group  (33%)  were  the  major 
sources  of  sodium.  Vegetables  (9%)  and  table  fats  (9%)  were  also  significant 
sources. 

These  data  suggest  that  nutrition  initiatives  which  have  focused  on  the 
frequency  with  which  high  fat,  high  sodium  menu  items  are  served  or  those 
aimed  at  reducing  the  fat  and  sodium  content  of  existing  recipes  may  have 
achieved  their  maximum  results.  Continued  efforts  along  these  lines  without 
the  introduction  of  new  menu  items  or  ingredients  to  the  Army  feeding  system 
may  meet  with  minimal  success.  This  conclusion  is  supported,  in  part,  by  the 
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fact  that  the  greatest  percentage  of  fat,  cholesterol,  and  sodium  intakes  were 
the  result  of  soldiers  eating  menu  items  over  which  the  dining  facility  had 
little  control  in  terms  of  product  formulation  (l.e.,  eggs,  bacon,  ham,  etc.). 
Another  fact  supporting  this  conclusion  was  the  fact  that  over  50%  of  the 
males  and  females  consumed  diets  with  <35%FAT. 

Nutrition  education  programs  which  stress  the  contributions  of  foods  to 
nutritional  well  being  as  well  as  the  importance  of  moderation  in  consumption 
may  help  some  soldiers  to  lower  fat  and  cholesterol  Intakes  without  increasing 
their  risk  of  inadequate  intakes  of  other  essential  nutrients.  However,  a 
vast  majority  of  soldiers  select  foods  for  reasons  other  than  nutritional 
value  and  will  continue  to  do  so  regardless  of  nutrition  knowledge.  Present 
nutrition  Initiatives  are  primarily  programs  which  reduce  or  eliminate  foods 
without  providing  adequate  alternatives.  Excluding  the  2%  milk  Initiative, 
the  present  low  fat,  low  sodium  alternatives  are  meeting  with  limited  success. 
The  average  soldier  apparently  does  not  accept  low  fat  yogurt,  low  fat  cottage 
cheese,  or  herb  mixtures  as  popular  menu  items  and  only  infrequently,  if  ever, 
will  eat  them  if  they  are  offered  as  alternatives  to  popular  foods.  Instead 
of  serving  these  items  as  is,  they  should  be  used  in  recipes  to  replace  the 
high  fat,  high  sodium  ingredients.  As  more  soldiers  are  identified  with  high 
blood  cholesterol  levels,  the  demand  for  acceptable  alternatives  will 
increase,  and  if  nothing  acceptable  is  available,  soldiers  may  continue  past 
eating  habits.  The  answer  to  the  problem  is  very  complex  and  to  a  large 
extent  falls  outside  the  boundaries  of  this  report.  However,  the  objectives 
of  future  nutrition  initiatives  should  not  be  to  reduce  fat,  cholesterol,  and 
sodium  intake  by  taking  away  foods,  but  rather,  to  develop  highly  acceptable 
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and  palatable  menu  items  which  also  have  the  added  benefit  of  being  low  fat, 
low  in  cholesterol,  and  lower  in  sodium. 
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INTRODUCTION 


The  Department  of  Defense  (DoD)  and  the  Department  of  the  Army  (DA)  have 
both  made  major  commitments  towards  improving  the  health  status  of  soldiers 
and  other  members  of  the  military  community.  Both  active  and  passive 
personnel  management  procedures  focusing  on  disease  prevention  have  been 
introduced  at  all  command  levels  to  encourage  beneficial  lifestyle  behaviors 
and  to  discourage  behaviors  which  may  adversely  affect  health  and  performance. 

The  Army  Health  Promotion  Program,  Fit  to  Win,  was  established  recently  in 
compliance  with  DoD  Directive  1010.10  (DoD  Health  Promotion  Policy)  and  Army 
Regulation  (AR)  600-32  (Army  Health  Promotion  Policy).  This  program  was 
designed  to  integrate  all  existing  and  future  health  promotion/ initiatives 
into  one  comprehensive  installation  effort  and  to  establish  an  on-going  Health  / 
Risk  Appraisal  Program  (1,2).  Major  components  of  the  Fit  to  Win  Program 
address  tobacco  use,  stress  management,  hypertension,  nutrition,  physical 
conditioning,  and  substance  abuse  (2).  Improper  nutrition  has  been  associated 
with  problems  related  to  obesity  and  diseases  such  as  cancer,  coronary  heart 
disease,  and  hypertension  (2). 

These  nutrition  related  health  issues  have  generated  several  recent  DA 
initiatives  which  have  been  implemented  in  U.S.  Array  garrison  dining 
facilities.  Beginning  in  1985,  changes  have  been  introduced  to  the  Armed 
Forces  Recipe  Service,  the  Army  Master  Menu,  and  the  Army  Food  Service  Program 
in  an  attempt  to  modify  the  eating  habits  of  soldiers  (3-5).  Overall  these 
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nutrition  initiatives  are  designed  to  decrease  the  soldier’s  consumption  of 
dietary  fat,  cholesterol,  and  sodium}  to  increase  the  nutritional  knowledge 
and  awareness  of  the  soldier  and  food  service  personnel;  and  to  provide  lower 
calorie,  nutritious  menu  alternatives  for  soldiers  eating  in  garrison  dining 
facilities  (6). 

Following  a  1985  Worldwide  Nutrition  Conference,  the  Office  of  the  Deputy 
Chief  of  Staff  of  Logistics  (ODCSLOG)  tasked  the  Military  Nutrition  Division, 
U.S.  Army  Research  Institute  of  Environmental  Medicine  (USARIEM)  with 
evaluating  the  nutrient  intakes  of  soldiers  subsisting  in  U.S.  Army  garrison 
dining  facilities  and  to  evaluate  the  effectiveness  of  the  nutrition 
initiatives  (6).  The  present  study  was  the  fifth  of  that  on-going  series  with 
studies  at  Fort  Riley,  KS  (Study  I),  Fort  Lewis,  WA  (Study  II),  and  Fort 
Devens,  MA  (Study  III,  Study  IV)  preceding  this  effort. 

Overall  study  objectives  were  to  collect  and  analyze  both  dietary  data  and 
cardiovascular  risk  data  from  U.S.  Array  Basic  Trainees.  The  purpose  of  this 
technical  report  is  to  present  the  information  obtained  from  the  dietary 
assessment  phase  of  the  study.  The  cardiovascular  risk  appraisal  phase  was 
presented  in  a  separate  technical  report  (7). 
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REVIEW  OF  LITERATURE 


Nutrition  and  Health  Issues 

Today,  health  issues  with  nutritional  implications  primarily  are  related 
to  overnutrition  rather  than  undernutrition  (8,9).  Although  hunger  and 
undernourishment  are  problems  for  segments  of  the  United  States  population, 
excess  consumption  of  food  energy  (calories),  total  fat,  saturated  fatty 
acids,  cholesterol,  sodium,  and  alcohol  characterize  the  diets  of  many 
Americans.  Along  with  other  U.S.  lifestyle  characteristics,  these  dietary 
excesses  are  believed  to  have  significantly  increased  the  incidence  of 
coronary  heart  disease,  hypertension,  diabetes  mellitus,  liver  disease,  and 
obesity  in  today’s  society  (9). 

Relationship  of  Coronary  Heart  Disease  to  Dietary  Intakes 

Coronary  heart  disease  (CHO)  is  a  major  cause  of  death  and  disability  in 
the  United  States.  Within  the  U.S.  military  population,  CHD  is  the  second 
leading  cause  of  death  after  accidents  (2).  After  the  Korean  War,  a  strong 
association  was  discovered  between  the  incidence  of  CHO  and  the  lipid  deposits 
found  in  the  aortas  of  U.S.  soldiers  killed  in  action  (10).  Since  that  time 
studies  ouch  as  the  Lipid  Research  Clinics  Coronary  Primary  Prevention  Trial, 
the  Framingham  Heart  Study,  and  the  Multiple  Risk  Factor  Intervention  Trial 
have  definitely  linked  a  multiplicity  of  risk  factors  to  the  disease  process 
(11,12,13). 

An  elevated  blood  cholesterol  level  is  the  most  significant  risk  factor 
for  CHD  (11,12,13).  Cholesterol,  an  unsaturated  steroid  alcohol,  is  very 


important  to  the  body  as  a  structural  component  of  cell  plasma  membranes  and 
as  a  precursor  for  the  biosynthesis  of  bile  acids  and  steroid  hormones  (14). 
However,  high  concentrations  of  plasma  cholesterol  have  an  atherogenic  effect. 
They  result  in  an  accumulation  of  lipid  molecules  in  highly  immobile  complexes 
in  arterial  walls  which  eventually  leads  to  CHD  (15).  Therefore,  the  problem 
is  an  imbalance  of  the  body’s  need  with  its  supply  of  cholesterol. 

Cholesterol  is  obtained  from  both  dietary  sources  and  synthesis  within  the 
body.  Dietary  cholesterol  probably  accounts  for  a  smaller  portion  of  the 
body’s  total  cholesterol  levels  since  only  about  forty  percent  of  dietary 
cholesterol  is  absorbed  (16,17).  Intakes  of  other  dietary  lipids,  especially 
saturated  fatty  acids,  appear  to  have  a  greater  influence  than  dietary 
cholesterol  on  cholesterol  synthesis  and  subsequent  blood  levels  (16). 

Plasma  cholesterol  is  a  constituent  of  several  lipoproteins,  however 
cholesterol  attached  to  low  density  lipoproteins  (LDL)  and  to  high  density 
lipoproteins  (HDL)  has  the  greatest  impact  on  CHD  development.  Both  of  these 
lipoproteins  are  used  in  the  body’s  lipid  transportation  system,  with  LDL 
being  the  principal  cholesterol  carrier  (15).  Since  HDL  and  LDL  blood  levels 
are  independent  of  each  other  throughout  most  of  the  human  life  cycle,  both 
are  excellent  predictors  of  CHD  risk  (18). 

Elevated  LDL  levels  have  been  implicated  as  a  significant  CHD  risk  factor 
(19).  when  the  body’s  transport  system  is  working  properly,  excess 
cholesterol  attached  to  LDL  is  cleared  from  the  body  by  the  liver  via  LDL 
receptor  sites.  However,  for  reasons  which  are  not  yet  clear,  LDL  levels  can 
rise  due  to  the  decreased  capacity  of  the  liver  to  clear  these  lipoproteins  at 
the  LDL  receptor  site  and/or  due  to  stimuli  which  cause  the  overproduction  of 
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LDL  (15).  Age-dependent  decline  or  genetic  predisposition  have  been  cited  as 
possible  explanations  of  decreased  LDL  receptor  activity  (15). 

When  cholesterol  is  attached  to  HDL,  it  does  not  appear  to  have  the 
atherogenic  effect  of  cholesterol  attached  to  LDL  (15).  HDL  acts  as  a 
scavenger  to  remove  excess  cholesterol  from  extrahepatic  tissues  and  to 
transfer  it  to  other  lipoproteins  for  ultimate  removal  by  the  liver  (15). 

While  elevated  LDL  levels  are  associated  with  an  increased  risk  of  CHD,  high 
HDL  levels  appear  to  have  an  inverse  association  (15).  The  Framingham  Heart 
Study  demonstrated  that  elevated  levels  of  HDL  were  inversely  related  to  the 
potential  for  developing  CHD  and  that  the  ratio  of  HDL  to  both  total 
cholesterol  and  LDL  may  be  as  important  as  knowing  the  independent  levels  of 
each  (11,20). 

Unfortunately,  the  causes  of  hypercholesterolemia  are  numerous  and 
interrelated.  Elevated  blood  cholesterol  levels  may  be  the  result  of  genetic 
factors,  dietary  factors,  or  a  combination  of  both  (15,21).  Several  types  of 
genetic  abnormalities  are  known  to  affect  blood  cholesterol  levels,  but  the 
relative  contribution  of  each  to  the  problem  of  hypercholesterolemia  is  not 
fully  known  (15,22-25).  The  most  severe  of  all  genetic  disorders  are  the 
homozygous  and  heterozygous  familial  hypercholesterolemias  (15,21).  These  two 
disorders  affect  gene  encoding  of  the  LDL  receptors.  Individuals  afflicted 
with  these  disorders  exhibit  extremely  high  levels  of  blood  total  cholesterol 
and  LDL  cholesterol.  However,  these  disorders  probably  account  for  only  two 
percent  of  all  blood  total  cholesterol  levels  over  240  mg/dl.  The  majority  of 
high  cholesterol  levels  are  probably  due  to  dietary  factors  and/or  other 
unknown  genetic  disorders  (15). 


Diet  makes  a  significant  contribution  to  the  hypercholesterolemia  problem 
(15).  Several  dietary  components  have  been  associated  with  both  increases  and 
decreases  in  blocd  cholesterol  levels.  Results  from  epidemiological  studies 
demonstrate  that  populations  with  a  high  incidence  of  CHD  also  have  high 
dietary  fat  intakes,  especially  saturated  fatty  acids  (26,27).  Keys  et  al. 

(28)  have  shown  that  plasma  cholesterol  levels  increase  by  2.7  mg/dl  for  every 
IX  increase  of  energy  as  saturated  fatty  acids.  The  greatest  portion  of  this 
increase  is  in  the  LDL-cholesterol  levels  (28). 

Increasing  polyunsaturated  fatty  acids  in  the  diet  while  decreasing 
intakes  of  saturated  fatty  acids  is  known  to  have  a  cholesterol  lowering 
effect  (29-31).  While  both  linoleic  and  oleic  acids  (major  dietary  W- 6 
polyunsaturated  fatty  acids),  reduce  total  cholesterol  levels  equally, 
linoleic  acid  has  been  found  to  adversely  reduce  HDL  levels,  whereas  oleic 
acid  does  not  affect  HDL  levels  (30).  Polyunsaturated  fatty  acids  of  the  W-3 
fatty  acid  category,  which  are  found  in  high  concentrations  in  cold  water  fish 
are  probably  as  effective  in  lowering  LDL  cholesterol  levels  as  other 
polyunsaturates  (15).  High  doses  of  w-3  fatty  acids  have  been  effectively 
used  in  treating  hypertriglyceridemia  (15,32). 

Dietary  cholesterol  appears  to  influence  blood  cholesterol  levels, 
although  blood  cholesterol  responses  to  cholesterol  intake  have  shown  a  great 
degree  of  variability  between  studies  and  individuals.  McNamara  et  al.  (33) 
demonstrated  that  blood  cholesterol  response  to  differing  levels  of 
cholesterol  intake  may  not  be  universal  for  all  individuals.  He  studied  the 
effects  of  alternating  high  (800-900  mg/ day)  and  low  cholesterol  diets 
(200-300  rag/day)  on  blood  cholesterol  response.  After  a  high  dietary 
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cholesterol  intake,  eight  subjects  demonstrated  significant  increases  in 
plasma  cholesterol  levels  while  three  subjects  exhibited  significant  decreases 
in  plasma  cholesterol.  The  majority  of  the  75  subjects  appeared  to  compensate 
and  exhibited  non-significant  changes  in  plasma  cholesterol  (33).  However, 
Zanni  et  al.  found  a  greater  blood  cholesterol  response  to  high  (“875  mg/day) 
and  low  (“130  rag/day)  dietary  cholesterol  intakes  (34).  Kris-Etherton  et  al. 
(35)  believe  that  the  differences  between  the  two  studies  (33,34)  may  in  part 
be  explained  by  differences  in  the  definition  of  "low"  cholesterol  diets  in 
the  two  studies.  The  study  design  of  McNamara  et  al.  (33)  may  have  allowed 
dietary  cholesterol  levels  of  some  of  the  "low"  diets  to  be  >500  mg/day  where 
incremental  responses  of  plasma  cholesterol  to  dietary  cholesterol  changes  are 
diminished.  After  a  thorough  review  of  the  available  literature,  Kris- 
Etherton  et  al.  (35)  concluded  that  dietary  cholesterol  increases  do  increase 
blood  total  cholesterol  levels  but  not  with  as  great  an  impact  as  increases  in 
saturated  fatty  acids. 

Increased  dietary  intakes  of  complex  carbohydrates  and  high  fiber  foods 
(especially  water  soluble  fibers)  have  been  advocated  as  effective  means  of 
lowering  blood  cholesterol  levels  when  associated  with  decreased  consumption 
of  total  fat,  saturated  fatty  acids,  and  cholesterol  (36).  Water  soluble 
fibers  such  as  pectins  from  fruit;  ,  gums  from  legumes,  and  fiber  in  oat  grain 
are  especially  effective  (37,38,39).  Van  Horn  et  al.  (36)  demonstrated  that 
oat  products  helped  lower  serum  cholesterol  levels  significantly  when  subjects 
concurrently  ate  meals  designed  around  the  American  Heart  Association  (AHA) 
guidelines.  While  dietary  fiber  does  appear  to  be  effective  in  lowering  blood 
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cholesterol  levels,  problems  with  quantifying  and  classifying  different  types 
of  food  fiber  have  made  data  interpretation  difficult  (40,41). 

Although  not  all  of  the  questions  concerning  specific  dietary  components 
and  their  effect  on  CHD  have  been  answered,  sufficient  data  are  available  to 
make  some  recommendations.  Three  general  approaches  to  diet  modification  for 
the  prevention  of  CHD  have  been  suggested  (36): 

1.  Calorie  control  to  prevent  and  reduce  obesity; 

2.  Dietary  fat  modification;  and 

3.  Increased  intake  of  vegetable  and  grain  products  high  in  fibers 

known  to  influence  serum  cholesterol. 

While  little  debate  exists  about  using  population-based  educational 
approaches  to  reduce  CHD  risk  factors  such  as  cigarette  smoking,  some 
controversy  does  exist  in  using  similar  methods  to  advocate  a  CHD  preventative 
diet  (42).  Most  health  professionals  do  not  question  the  appropriateness  of 
diet  therapy  in  lowering  cholesterol  levels  in  hypercholesterolemic 
individuals,  but  they  question  the  potential  benefits  and  possible  risks 
associated  with  a  restrictive  diet  for  the  entire  population  (15,42). 

Although  the  variability  in  individual  response  to  specific  dietary 
factors  contributes  to  this  controversy,  possible  risks  associated  with 
substituting  other  dietary  components  for  fats  and  saturated  fatty  acids  are 
perhaps  an  even  more  important  factor.  Substituting  carbohydrate  for  fat  to 
produce  a  very  low  fat  diet  or  substituting  polyunsaturated  fatty  acids  for 
saturated  fatty  acids  without  lowering  the  total  fat  content  of  the  diet  may 
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generate  other  problems  such  as  cancer,  increased  risk  of  gall  stones, 
disruption  of  the  immune  system,  and  glucose  intolerance  (12,15,30,31,43-45). 


A  widely  accepted  recommendation  of  dietary  intakes  for  fats,  fatty  acids, 
and  cholesterol  is  not  available  on  the  national  level.  In  1980  the  Food  and 
Nutrition  Board  of  the  National  Academy  of  Sciences  (NAS)  stated  that  a 
blanket  recommendation  for  dietary  change  for  the  entire  population  was  not 
warranted  at  this  time  (46).  However,  in  the  1980  edition  of  the  Recommended 
Dietary  Allowances  (RDA) ,  the  NAS  did  provide  dietary  guidelines  for  fat 
intake  for  individual  consideration  or  for  those  individuals  known  to  be  at 
risk  of  CHD  (46).  These  guidelines  are: 

1.  A  diet  should  contain  15-25  g  of  appropriate  food  fats  which  will 
meet  body  requirements  for  fat-soluble  vitamins  and  essential  fatty 
acids. 

2.  A  diet  with  3  percent  of  energy  as  llnoleic  acid  should  be  a 
satisfactory  minimum  intake  to  meet  the  body’s  requirements. 

3.  Because  of  the  apparent  health  effects  related  primarily  to  coronary 
heart  disease,  a  polyunsaturated  fatty  acid  Intake  of  8-10  percent  of 
total  calories  (not  to  exceed  10  percent)  may  be  beneficial. 

4.  For  a  high  risk  population,  a  total  fat  intake  not  to  exceed  35 
percent  of  dietary  energy  is  recommended, 

5.  There  should  be  a  greater  reduction  in  fats  containing  predominantly 
saturated  fatty  acids. 

6.  No  recommendation  Is  made  for  dietary  cholesterol  intake. 

Army  Regulation  (Al)  40-25,  "Medical  Services  Nutrition  Allowances, 
Standards,  and  Kducatiion,  "  provides  a  current  statement  of  the  military 
recommended  diet.  ary  allowances  (MRDA).  Army  policies  concerning  dietary  fat 
intake  are  similar  to  the  RB\.  These  recommendations  are  (47): 


1.  Total  dietary  fat  should  not  exceed  35  percent  of  calories  under 
garrison  feeding  conditions. 

2.  A  7  percent  calorie  intake  of  polyunsaturated  fatty  acids  should  be 
maintained. 

3.  No  recommendation  is  made  for  dietary  cholesterol  intake. 

4.  No  recommendation  is  made  concerning  saturated  fatty  acids. 

The  American  Heart  Association  (AHA)  is  more  stringent  in  it’s 
recommendations  for  a  CHD  preventative  diet.  The  AHA  recommends  (48) 

1.  Total  dietary  fat  should  not  exceed  30  percent  of  calories. 

2.  Dietary  cholesterol  intake  should  be  limited  to  100  mg/1000  kcal,  but 
not  to  exceed  300  mg  daily. 

3.  The  polyunsaturated  fatty  acid  to  saturated  fatty  acid  intake  ratio 
should  be  1. 

4.  Polyunsaturated  fatty  acid  intake  should  not  exceed  10  percent  of 
calorie  intake. 

5.  Saturated  fatty  acid  Intake  should  not  exceed  10  percent  of  calorie 
intake. 

Tn^  AHA  also  recommends  that  diets  should  contain  about  55  percent 
carbohydrate  and  15  percent  protein.  The  RDA  does  not  make  any  specific 
carbohydrate  intake  recommendations.  The  RDA  for  protein  Intake  is  56  g  for 
adult  males  and  44  g  for  adult  females  (46).  The  Army’s  Nutrition  Allowances, 
Standards,  and  Education  regulation  (AR  40-25)  recommends  that  carbohydrates 
should  contribute  50  to  55  percent  of  total  dietary  energy  and  that  processed 
sugars  should  account  for  only  10  percent  of  total  dietary  energy  (47).  The 
MRDA  for  protein  is  100  g  for  adult  males  and  80  g  for  adult  females  (47).  A 
list  of  the  MRDA  for  selected  nutrients  is  found  in  Appendix  A. 


Estimates  of  the  average  American's  dietary  fat  intake  range  from  34  to  44 
percent  of  dietary  calories,  depending  upon  the  source  (42,46,49,50).  Similar 
ranges  of  dietary  fat  intake  have  been  shown  to  exist  within  the  military 
population  (Appendix  B).  Military  nutritional  studies  conducted  after  the 
1985  nutrition  initiatives  were  implemented  showed  an  apparent  downward  trend 
in  fat  consumption.  This  trend  also  has  been  demonstrated  for  the  general 
U.S.  population  (49,50). 

Table  1  lists  the  mean  daily  nutrient  intakes  obtained  during  the  first 
three  USARIEM  dining  facility  studies  (6,51,52).  Data  collected  during  these 
studies  were  from  male  soldiers.  Mean  intakes  reported  for  Study  I  reflect 
meals  eaten  in  the  dining  facility  as  well  as  foods  eaten  outside  the  dining 
facility.  Mean  intakes  reported  for  Studies  II  and  III  reflect  only  foods 
consumed  in  the  dining  facility. 

The  mean  results  for  these  three  studies  indicate  that  soldiers  eating 
three  meals  per  day  in  a  garrison  dining  facility  exceeded  the  total  dietary 
fat  intake  of  35  percent  of  calories  recommended  in  AR  40-25  (47).  The 
average  intake  reported  for  each  of  the  three  studies  was  very  close  to  this 
recommendation,  ranging  from  37.4  percent  to  38.2  percent.  Mean  Intakes 
reported  for  dietary  cholesterol  varied  from  677  mg  to  761  mg/day.  These 
cholesterol  intakes  exceeded  the  American  Heart  Association  recommendations  of 
300  mg/day  (48)  by  two-fold.  Eggs  eaten  at  breakfast  were  identified  as  the 
most  common  source  of  dietary  cholesterol  (6,51,52). 


Table  1.  Mean  Dally  Intake  of  Selected  Nutrients  During  Three 

Dining  Facility  Studies  for  Male  Soldiers  Eating  Three  Meals 
per  Day  in  an  Army  Garrison  Dining  Facility®. 


NUTRIENT 

MRDA  LEVEL 
OR  TARGET 

STUDY  I 
(N-43) 

STUDY  IIb 
(N-31) 

STUDY  IIIb*c 
(N-54) 

Energy  (kcal) 

2800-3600 

3112*758 

3173*616 

2978 

Protein  (g) 

100 

123*31.2 

125*22.5 

111 

( XPRO ) “ 

none 

16 

16 

15 

Fat  (g) 

none 

130*43 

132*32 

126 

(XFAT)C 

35 

37.6 

37.4 

38.2 

Carbohydrate  (g) 

none 

367.9*101 

378.1*83 

356 

(ZCH0)f 

50-55 

46.4 

46.6 

46,8 

Vitamin  A  (meg  RE) 

1000 

1376*1305 

1816*1026 

1680 

Ascorbic  Acid  (mg) 

60 

164*92 

132*77 

184 

Thiamin  (mg) 

1.6 

2. 3*0. 8 

2. 2*0. 5 

2.2 

Riboflavin  (rag) 

1.9 

2. 5*1.0 

3. 2*0. 8 

2.5 

Niacin  (mg) 

218 

26.7*9.3 

26.3*4.8 

28.7 

Vitamin  Bj,  (meg) 

3.0 

4. 7*2.0 

6. 3*1. 8 

6.5 

Calcium  (mg) 

800-1200 

1335*597 

1752*629 

1236 

Phosphorus  (mg) 

800-1200 

2020*590 

2231*487 

1879 

Iron  (mg) 

10-18 

17.7*4.5 

18.7*3.6 

16.8 

Sodium  (mg) 

__h 

5668*1705 

5020*1487 

4935 

Cholesterol  (mg) 

none 

761*296 

744*219 

677 

aResults  and  MRDA  are  for  male  soldiers  (Mean*SD) . 

^Does  not  include  foods  eaten  outside  the  dining  facility. 
cStandard  Deviations  were  not  available. 

^XPRO»Percent  of  total  energy  from  protein. 

°ZFAT«Percent  of  total  energy  from  fat. 

^XCHO*Percent  of  total  energy  from  carbohydrate. 

8 MRDA  values  for  niacin  are  calculated  in  milligrams  of  Niacin  Equivalents. 
^Suggested  range t  1400-1700  mg/ 1000  kcal 

NOTE*  Study  I  -  NCO  Mess,  Fort  Riley,  KS  (6)}  Study  II  -  Fort  Lewis,  WA  (51); 
and  Study  III  -  Special  Forces  Dining  Facility,  Fort  Devens,  MA  (52). 
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Hypertension  and  Dietary  Sodium  Intakes 

Hypertension  is  a  major  cause  of  death  and  disability  in  the  United  States 
as  well  as  a  significant  risk  factor  for  CHD  (9,19).  Hypertension  is  defined 
as  either  a  systolic  blood  pressure  of  at  least  160  mm  Hg  or  a  diastolic  blood 
pressure  of  at  least  95  mm  Hg  (53).  Specific  medical  disorders  account  for 
approximately  one  third  of  hypertension  diagnoses  in  the  United  States, 
however,  the  etiology  is  unknown  for  the  remaining  two  thirds  of  the  diagnoses 
(54).  Hypertension  of  unknown  origin  is  termed  essential  hypertension. 

High  levels  of  dietary  sodium  intake  have  been  associated  with  individuals 
with  essential  hypertension.  Although  scientists  have  speculated  that  high 
sodium  intakes  may  actually  cause  some  cases  of  essential  hypertension,  no 
cause  and  effect  correlations  between  individual  sodium  intakes  and  blood 
pressure  have  been  demonstrated  (9,55).  Although  high  sodium  intakes  have  not 
been  linked  causally  to  essential  hypertension,  lowering  sodium  intakes  is  a 
well  established  treatment  for  individuals  with  known  hypertension  (9,54). 
Treatment  regimens  usually  combine  antihypertensive  drug  therapy  with  diet 
therapy  (54). 

Most  Americans  consume  substantially  more  sodium  than  is  physiologically 
required,  since  a  healthy  adult  can  maintain  sodium  balance  with  as  little  as 
150  mg/ day  of  sodium  (46).  Sodium  intakes  between  2300-6900  mg  have  been 
reported  for  individuals  with  free  access  to  salt  (56).  The  healthy  human 
body  excretes  excess  sodium  in  urine  under  normal  conditions.  Major  sources 
of  dietary  sodium  (46)  are  salt  added  in  food  preparation  (at  home  or  in 
commercial  preparation)  and  salt  added  after  preparation  (at  the  table). 

While  some  foods  are  naturally  high  in  sodium,  commercial  processing  greatly 
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increases  the  sodium  content  of  many  foods  which  are  naturally  low  in  sodium 
(46). 

Physiological  requirements  for  sodium  can  vary  depending  upon  factors  such 
as  the  ambient  temperature  and  the  physical  work  being  performed  (46).  For 
example,  46-92  mg  of  sodium  is  lost  per  day  in  insensible  water  loss  under 
conditions  of  moderate  ambient  temperature,  humidity,  etc.  (46);  whereas, 
moderate  work  in  the  heat  can  cause  a  loss  of  six  liters  of  sweat  in  12  hours 
(0.5  L/hr  sweat  rate).  These  six  liters  of  sweat  can  cause  losses  of 
3450-8280  mg  of  sodium  (575-1380  mg  sodium/L  sweat)  per  day  (46,57).  Soldiers 
acclimating  to  hard  work  at  high  ambient  temperatures  are  advised  that 
Increased  amounts  of  sodium  may  be  needed  (58).  However,  they  are  advised 
that  additional  salt  added  to  their  normal  rations  is  sufficient  to  meet  the 
increased  requirement.  This  requirement  is  not  necessary  after  the  soldier 
has  become  acclimated  to  the  hot  environment.  The  use  of  salt  tablets  is  no 
longer  advocated  in  the  military. 

Because  of  the  variability  of  sodium  requirements  under  differing 
conditions,  recommended  sodium  intakes  are  often  expressed  as  ranges.  The 
recommended  Intake  of  sodium  for  the  Army  is  1400-1700  mg/ 1000  kcal  under 
normal  conditions  (47).  For  a  3000  kcal/day  diet,  the  maximum  recommended 
sodium  intake  would  be  5100  mg/day  using  the  upper  limit  of  1700  mg/ 1000  kcal. 
For  the  USARIEM  dining  facility  studies  (Table  1),  mean  sodium  intakes  for 
Study  I  are  slightly  over  the  maximum  recommended  sodium  level  at  5668  mg/day. 
The  mean  sodium  intakes  are  slightly  under  the  maximum  recommended  intake  for 
Studies  II  and  III  (5020  mg/day  for  Study  II,  4935  mg/day  for  Study  III). 
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Macronutrient  Deficiencies  In  Females 


Low  dietary  Intakes  of  calcium  and  iron  are  very  common  among  female 
populations.  Low  calcium  intakes  by  young  women  have  been  suggested  as  one  of 
the  causes  of  osteoporosis  in  later  life  (59).  The  MRDA  for  calcium  intake  is 
800-1200  mg/day  for  botn  males  and  females  (47).  The  incidence  of  iron 
deficiency  in  females  is  prevalent  and  of  concern  to  nutritionists  (60).  The 
recommendation  for  female  iron  intake  is  18  mg/day  and  for  males  10-18  mg/day 
depending  upon  age  (46,47). 

Nutritional  data  for  females  were  not  reported  for  the  first  three  USARIEM 
dining  facility  studies  either  due  to  the  unavailability  of  female  subjects  or 
to  the  small  sample  of  female  subjects.  Mean  intakes  of  calcium  and  iron  for 
males  during  these  studies  met  or  exceeded  the  MRDA  for  these  nutrients 
(6,51,52). 

Specific  Objectives 

Overall  study  objectives  were  to  collect  and  analyze  both  nutritional  data 
and  cardiovascular  risk  data  from  U.S.  Army  Basic  Trainees.  The  purpose  of 
this  technical  report  is  to  present  the  information  obtained  from  the  dietary 
assessment  phase  of  the  study. 

Specific  study  objectives  for  the  dietary  assessment  phase  were: 

1.  To  determine  the  nutritional  adequacy  (as  defined  by  AR  40-25)  of 
meals  consumed  for  seven  days  by  a  sample  of  male  and  female  soldiers 
undergoing  U.S,  Army  Basic  Training  (BT)  and  eating  meals  furnished  by 
a  U.S.  Army  garrison  dining  facility. 

2.  To  compare  the  nutrient  composition  of  the  dining  facility  menus  to 
standards  provided  by  Appendix  J  of  AR  30-1  and  the  Army  Master  Menu 
(SB  10-260). 


3.  To  determine  the  dietary  patterns  of  a  sample  of  basic  trainees  eating 
in  an  Army  garrison  dining  facility  in  terms  of  food  groups  and  menu 
item  selection  rates. 

4.  To  determine  the  relative  contribution  of  major  and  minor  food  groups 
to  the  nutrient  intakes  of  male  and  female  soldiers  undergoing  BT. 

5.  To  compare  the  past  dietary  habits  of  basic  trainees  to  present  eating 
patterns . 

6.  To  determine  the  level  of  nutrition  knowledge,  awareness,  and 
attitudes  of  a  sample  of  male  and  female  soldiers  undergoing  BT. 
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METHODS 


This  study  was  approved  by  the  United  States  Army  Research  Institute  of 
Environmental  Medicine  and  the  Surgeon  General  of  the  Army's  (OTSG)  Human  Use 
Review  Committees  (Appendix  C) .  Data  were  collected  at  an  U.S.  Army  Training 
and  Doctrine  Command  (TRADOC)  installation  (Ft.  Jackson,  SC)  in  the 
southeastern  United  States  during  the  first  two  weeks  of  August  1988.  See 
Appendix  D  for  documentation  on  the  appointment  of  Ft.  Jackson  as  a  test  site. 

Sample 

Volunteers  for  the  study  were  recruited  from  six  companies  of  one  training 
battalion.  The  trainees  were  in  their  first  to  third  weeks  of  basic  training 
at  the  time  of  the  study.  Four  of  the  companies  were  comprised  of  male 
soldiers  and  two  of  the  companies  were  female.  Each  male  company  provided 
thirty-five  initial  volunteers  and  each  female  company  seventy  volunteers. 

Prior  to  the  start  of  data  collection,  the  volunteers  were  briefed  by  the 
responsible  and  principal  Investigators  for  the  study.  Information  presented 
in  this  briefing  Included:  the  purpose  of  the  study 5  the  data  collection 
procedures;  the  subject’s  right  to  withdraw  at  any  time  from  the  entire  study 
or  any  part  of  the  study;  the  risk  involved  with  the  data  collection 
procedures;  the  safety  precautions  to  minimize  potential  risk;  and  the 
confidentiality  of  the  data  collected. 

After  this  initial  briefing,  twenty-tvro  of  the  initial  volunteers  decided 
not  to  participate  in  the  study.  No  effort  was  made  to  recruit  additional 
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volunteers.  The  remaining  258  volunteers  were  asked  to  sign  Volunteer 
Agreement  Forms  and  to  complete  Volunteer  Registry  Data  Sheets  (Appendix  E). 

The  subjects  were  divided  into  tw  groups  depending  upon  the  types  of  data 
which  were  to  be  collected.  Group  1  consisted  of  41  males  and  40  females  and 
Group  2,  87  males  and  90  females.  Diet  history  data  were  collected  from  both 
groups.  A  modified  visual  estimation  (MVE)  method  was  used  to  collect  food 
consumption  data  from  Group  1  for,  seven  days.  A  self-reporting  food  diary  was 
used  to  collect  food  intake  data  from  Group  2  subjects  for  three  days  and  from 
Group  1  subjects  for  4  meals  (1  day  +  1  extra  breakfast).  The  self-reported 
data  were  collected  to  assess  the  feasibility  and  validity  of  this  method  for 
future  dining  facility  studies.  The  results  obtained  from  the  self-reported 
data  will  be  presented  in  a  separate  technical  report  (61). 

Data  Entry  and  Analysis 

Unless  otherwise  noted,  all  data  were  entered  into  computer  files  at  the 
study  location.  Zenith  248  personal  computers  were  used  with  USARIEM 
developed  data  entry  software  to  enter  the  data.  The  computer  files  were  then 
downloaded  into  a  mainframe  Vax  780  Digital  computer.  Data  analyses  were 
performed  using  locally  developed  programs  and  the  Statiatical  Package  for 
Social  Sciences  (SPSSx)  (62).  All  data  are  reported  as  Mean+SD. 

Demographics  and  Diet  Histories 

Subjects  from  both  groups  were  asked  to  provide  demographic  and  diet 
history  data  in  the  form  of  a  questionnaire  (Appendix  F).  The  questionnaire 
was  administered  immediately  after  the  initial  briefing.  Questions  were 
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developed  from  similar  questions  in  the  Army  Health  Risk  Appraisal 
questionnaire  and  from  dietary  self  assessment  techniques  found  in  The  New 
American  Diet  (63,64).  Demographic  information  included  gender,  age,  height, 
weight,  race,  marital  status,  educational  level,  and  region  of  country  of 
longest  residency.  Information  obtained  from  the  diet  history  section  of  the 
questionnaire  included  frequency  with  which  meals  were  commonly  eaten  and 
types  of  foods  eaten  during  a  typical  week.  Questions  were  phrased  to  capture 
data  on  eating  habits  for  the  period  prior  to  entry  into  basic  training. 

Prior  to  the  administration  of  the  questionnaire,  subjects  were  also  verbally 
instructed  of  this  intention. 

Frequencies,  means,  and  standard  deviations  were  determined  for  the 
responses  of  each  gender.  A  Chi-Square  analysis  was  used  to  test  for 
significant  differences  between  male  and  female  responses. 

Time  Data 

Data  were  collected  to  determine  the  length  of  time  trainees  were  given 
and/or  took  to  consume  meals.  These  data  were  collected  in  response  to  an 
OTSG  request  (Appendix  G) .  Prior  USARIEM  dining  facility  studies  did  not 
include  time  data  collection  or  analyses  except  for  some  preliminary  data 
collected  during  Study  IV.  These  preliminary  data  from  Study  IV  were  used  for 
a  descriptive  comparison  with  the  time  data  collected  during  the  present 
study. 

Three  different  time  descriptors  were  determined?  time  spent  waiting  in 
line  to  sign-inj  time  spent  selecting  and  obtaining  a  meal;  and  the  time  spent 
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eating  the  meal.  Time  data  were  collected  for  six  complete  meals  (2 
breakfasts,  2  lunches,  2  dinners). 

The  time  spent  waiting  in  line  to  sign  in  was  measured  for  an  entire 
company.  Each  company  was  given  approximately  one  half  hour  to  proceed 
through  the  headcount  position.  The  elapsed  time  was  measured  beginning  with 
the  appearance  of  the  first  individual  of  a  particular  company  and  ending  when 
the  last  individual  from  that  same  company  signed  the  headcount  roster.  A 
standard  stopwatch  was  used  for  this  measurement. 

The  time  spent  selecting  and  obtaining  a  meal  was  defined  as  the  elapsed 
time  beginning  with  a  subject  signing  the  headcount  roster  and  ending  with  the 
time  the  subject  appeared  at  the  data  collectors’  table  located  at  the  end  of 
each  serving  line.  This  time  descriptor  was  measured  only  for  subjects  who 
were  participating  in  the  direct  observation  method  of  collecting  food 
consumption  data.  As  a  subject  was  signing  the  headcount  roster,  his/her  name 
was  located  on  a  subject  ro3ter  and  the  time  recorded  by  a  data  collector. 

When  the  subject  finished  selecting  his/her  meal  and  appeared  before  the  data 
collector  recording  food  consumption,  a  time-ln  was  recorded  for  that  subject 
to  the  nearest  minute.  Watches  were  standardized  or  times  adjusted  to  reflect 
differences  in  watches.  The  time  spent  obtaining  a  meal  was  calculated  by 
subtracting  the  time  at  which  the  subject  signed  the  headcount  roster  from  the 
time-in  recorded  by  the  data  collector  recording  food  consumption. 

When  the  subject  finished  eating  and  presented  his  tray  to  be  checked,  the 
time-out  was  recorded.  The  time  spent  eating  was  measured  by  subtracting  the 
time-in  recorded  by  the  food  consumption  data  collector  from  the  time-out 
recorded  for  each  subject  by  the  same  data  collector. 
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Nutrition  Knowledge,  Attitudes,  Awareness 


A  modification  of  a  questionnaire  developed  by  Quigley  et  al.  (65)  for 
previous  USARIEM  dining  facility  studies  was  used  to  measure  the  level  of 
nutrition  knowledge,  attitudes,  and  awareness  in  this  sample  of  U.S.  Army 
Basic  Trainees  (Appendix  H) .  The  questionnaire  was  administered  to  study 
volunteers  immediately  following  the  last  meal  of  the  study. 

The  survey  administrator  distributed  the  questionnaire,  explained  the 
nature  of  the  study,  gave  detailed  information  about  the  various  rating 
scales,  and  answered  participants’  questions.  Because  women  constitute  a 
minority  in  the  Army,  previous  surveys  have  studied  relatively  few  women.  To 
overcome  this  problem,  a  disproportionate  number  of  women  from  Fort  Jackson 
were  selected  for  this  survey.  The  total  survey  sample  of  159  consisted  of 
119  women  (Group  1  and  Group  2)  and  40  men  (38  from  Group  1,  2  from  Group  2). 
It  Is  important  to  keep  this  gender  imbalance  in  mind  when  Interpreting  the 
data  or  comparing  it  to  other  surveys. 

Modifications  to  the  original  survey  developed  by  Quigley  et  al.  (65)  were 
necessary  to  capture  data  or  habits  prior  to  entry  into  BT  and  to  eliminate 
parts  of  the  original  questionnaire  which  required  experience  with  Army  unique 
institutions.  Questions  relating  to  demographic  information,  smoking 
behaviors,  physical  conditioning,  weight  loss /gain  were  added  to  this 
questionnaire.  Some  of  the  questions  were  duplications  of  questions  asked  on 
the  demographic  and  diet  history  questionnaire  (Appendix  F)  which  had  been 
administered  at  the  start  of  the  study.  This  duplication  was  necessary 
because  the  data  were  entered  into  separate  automated  systems  and  subsequent 
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use  of  this  smaller  data  base  may  be  required.  Duplicate  demographic  and 
behavioral  information  are  not  included  in  this  technical  report. 

Nutrition  knowledge  was  measured  by  asking  twenty-one  questions  presented 
in  a  multiple  choice  or  true/false  format.  A  score  was  determined  for  each 
subject  by  summing  the  number  of  correct  responses.  Missing  responses  were 
counted  as  Incorrect  when  determining  this  score. 

Recipe  Ana ly s is 

Two  registered  dietitians  served  as  Recipe  Specialists  in  the  kitchen  to 
collect  data  on  the  types  of  foods  served  and  on  food  preparation.  Recipe 
preparation  was  observed  to  ensure  that  variations  from  the  recipes  in  terms 
of  weights  and  types  of  ingredients  were  taken  into  consideration  when  the 
recipes  were  analyzed  by  computer  using  food  composition  tables  of  the 
University  of  Massachusetts  Nutrient  Data  Bank  (NDB).  The  cooks  were 
primarily  using  Version  2  of  the  Armed  Forces  Recipe  Service,  TM  10-412. 

The  Recipe  Specialists  split  the  day  into  two  different  shifts  to  cover 
food  preparation  three  meals/day  from  0400  hours  to  1900  hours.  During  a 
shift,  the  Recipe  Specialist  covered  the  food  preparation  activities  of  all 
cooks  (up  to  10/shift)  working  that  shift.  The  Recipe  Specialists  worked  a 
late  shift  and  then  the  following  early  shift  to  provide  continuous  followup 
of  the  food  preparation.  Preparation  of  the  recipes  which  included  multiple 
ingredients  was  observed:  entrees;  salads  such  as  macaroni,  potato,  coleslaw 
Harvard  Beets;  Creamed  Ground  Beef;  Potatoes;  Gravy;  etc.  Certain  foods  Were 
not  followed  in  minute  detail  every  day  because  of  similarity  in  observed 
preparation  procedures  or  because  preparation  would  not  alter  nutrient  intake 
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For  instance,  vegetables  were  checked  quickly  each  day  to  determine  if  the 
cooks  were  adding  any  margarine  or  salt  and  to  determine  whether  the  item  was 
fresh,  frozen,  or  canned.  Canned  fruit,  plain  cottage  cheese,  Kool-Aid ©  type 
drink,  fresh  fruit,  orange  juice,  grape  juice,  french  fried  veal  and  fish 
patties,  etc.  fell  into  the  quick  observation  category. 

Detailed  observation  of  recipe  preparation  involved  weighing  ingredients 
with  scales  (Seca,  accurate  to  +1  gj  Food  Service  scales,  accurate  to  +0.5 
lb).  Because  of  the  need  to  reduce  interference  with  the  cooks’  routines  to  a 
minimum,  volume  measurements  were  obtained  when  weighing  was  not  possible  or 
practical.  Counts  of  cans,  total  weights  of  meat  from  the  boxes,  and  weights 
of  dry  ingredients  prior  to  cooking  (e.g.,  spaghetti  and  grits)  were  obtained. 
If  foods  were  procured  in  individual  portions,  three  to  four  pieces  were 
weighed  before  and  after  cooking  to  obtain  an  average  weight.  A  calibrated 
measuring  rod  was  used  to  determine  volume  changes  In  the  20  and  AO  gallon 
steam  kettles.  The  metal  rod  was  marked  off  In  inch  segments  and  calibrated 
by  quart  measurements  in  each  of  the  kettles.  To  insure  that  the  rod  was 
centered  over  the  lowest  part  of  the  kettle,  crossbars  were  fitted  over  the 
top  of  the  kettle  and  the  rod  was  run  through  the  center  hole.  During  the 
first  few  days  of  the  study,  pans  were  weighed  so  that  the  pan  weight  could  be 
subtracted  from  the  total  weight  of  foods  and  pans,  allowing  ingredient 
weights  to  be  determined  by  difference. 

Since  one  person  could  not  follow  the  preparation  of  all  recipes,  some 
recipes  were  estimated.  Estimated  recipes  were  based  on  the  Recipe 
Specialist’s  judgement  that  the  cock  was  following  the  instructions  on  the 
Recipe  Card.  The  recipe  was  computer  analyzed  as  written  with  the  ingredients 
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that  were  available  in  that  specific  Food  Service  in  that  time  period. 

Another  type  of  estimated  recipe  was  obtained  by  averaging  several  observed 
recipes.  Some  foods,  such  as  coleslaw,  potato  salad,  etc.,  were  prepared  and 
served  two  times  a  day  and  seven  days  a  week.  The  Recipe  Specialist  could  not 
follow  food  preparation  every  day  because  of  the  limitation  on  manpower  and 
time,  and  because  of  the  large  number  of  recipes  prepared  each  day.  Hence,  an 
average  of  the  observed  recipes  was  calculated  and  used  whenever  observed 
recipes  were  not  available.  Of  the  269  recipes  that  were  needed  to  analyze 
the  dietary  data  for  the  entire  study  period,  124  (46.1%)  were  observed,  15 
(5.6%)  were  estimated,  and  130  (48.3%)  were  single  Ingredient  recipes.  Single 
Ingredient  recipes  included  foods  such  as  margarine,  cottage  cheese,  etc. 
where  the  food  was  mstchad  to  one  food  item  in  the  computer  data  base. 

Another  31  single  ingredient  recipes  were  included  to  analyze  the  Meal,  Ready- 
to-Eat  rations  (MREs )  that  the  trainees  ate  In  the  field. 

Before  the  recipes  could  be  coded  for  computer  analysis,  the  Recipe 
Specialist  had  to  inventory  the  food  supply  store  room,  refrigerators,  and 
freezers  to  gather  information  on  the  ingredients  that  would  be  used  in  recipe 
preparation  so  that  similar  items  could  be  selected  from  the  NDB.  One  problem 
In  coding  recipes  was  deciding  on  cooking  losses.  Losses  were  difficult  to 
measure  because  of  the  difficulty  in  dividing  the  loss  between  moisture  and 
fat.  In  most  cases,  the  cooked  version  was  selected  from  the  NDB  and  the 
assumption  was  made  that  losses  were  similar.  Another  assumption  concerned 
the  amount  of  gravy  or  sauce  that  adhered  to  food  and  was  consumed  as  the  food 
was  eaten.  For  items  such  as  ham  glazed  with  sauce,  Harvard  Beets,  Spanish 
Steak,  etc.  approximately  one  eighth  of  the  gravy  or  sauce  was  added  to  the 


recipe  for  the  food.  The  rest  of  the  gravy  or  sauce  was  counted  separately. 

For  many  of  the  canned  items,  the  NDB  values  were  for  undrained  foods, 
therefore  it  could  only  be  assumed  that  subjects  ate  the  syrups  or  fluids  in 
which  the  foods  were  packed.  Since  the  NDB  was  limited,  it  had  to  be  assumed 
that  the  subject  ate  all  of  a  deep  fat  fried  food  including  the  breading,  even 
if  the  data  collectors  Indicated  that  the  subject  discarded  part  of  the 
breading.  The  limited  data  base  also  discouraged  attempts  to  measure  the 
amount  of  fat  absorbed  during  deep  fat  frying. 

During  the  coding  of  recipes,  the  following  sources  of  information  were 
used  to  determine  losses,  retentions,  and  conversions t 

Moisture  and  Fat  Content  of  Foods  -  from  Release  6  of  the  USDA’s  Data  Base 
for  Standard  Reference  tapes  (66) 

Food  Yields  Summarized  by  Different  Stages  of  Preparation,  Agriculture 
Handbook  102  (67) 

Federal  Supply  Catalog  Stock  List  FSC  Group  89  Subsistence  (68) 

Food  for  Fifty  (69) 

The  recipe  data  were  analyzed  using  the  University  of  Massachusetts  at 
Amherst,  MA  Nutrient  Data  Bank.  The  NDB  is  based  on  version  5  of  the  USDA 
Data  Base  for  Standard  Reference  which  has  been  updated  with  proprietary  data. 
As  the  foods  were  prepared  by  the  cooks  for  the  meal,  the  Recipe  Specialists 
measured  out  duplicate  portions  of  each  food  for  the  data  collectors  to  use  as 
a  standard  for  collecting  dietary  intake  data  by  the  MVE  method.  The 
standards  approximated  the  actual  serving  size  for  each  menu  item.  Overall, 
portion  sizes  were  similar  to  those  identified  on  the  recipe  card,  since  the 
serving  utensils  were  similar  to  those  recommended.  The  recipe  specialist 
also  was  responsible  for  assigning  each  menu  item  a  unique  3-digit  code,  a 
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6-digit  recipe  number,  and  a  food  group  code  and  for  entering  the  item  with 
it's  standard  weight  and  unit  description  into  the  automated  recipe  coding 
file.  All  serving  sizes  were  entered  as  gram  weights. 

Major  and  Minor  Food  Groups 

Menu  items  ware  organized  into  major  and  minor  food  categories  to 
facilitate  analysis.  The  primary  recipe  ingredient  was  used  to  determine  food 
group  placement.  Overall,  the  food  groups  used  in  this  study  were  similar  to 
those  used  by  the  U.S.  Department  of  Agriculture.  A  list  of  the  major  and 
minor  food  group?,  is  provided  in  Figure  1.  While  a  separate  major  food  group 
(combination  dishes)  was  used  to  categorize  casseroles  or  mixed  food  dishes  in 
the  beginning,  the  results  were  pooled  with  those  of  the  meat/entree  groups 
during  the  final  analysis. 

Menu  Analysis 

The  menu  was  analyzed  using  the  same  recipe  data  that  was  collected  for 
the  dietary  Intake  analysis.  The  values  for  the  estimated  recipes  were  used 
whenever  observed  recipes  were  not  available.  The  portion  sizes  were  based  on 
the  median  serving  sizes  observed  by  the  data  collectors  for  that  specific 
day.  If  a  food  item  was  not  selected  by  any  of  the  observed  test  subjects  on 
that  day  (l.e.,  serving  size  information  was  not  available),  the  portion  size 
used  for  menu  analysis  was  the  standard  serving  size  as  specified  on  the 

I  Recipe  Card.  By  using  the  unique  recipe  and  portion  size  for  each  day,  the 

menu  analysis  reflects  differences  in  the  available  nutrients  from  day  to  day. 
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Figure  1.  Major  and  minor  food  groups 
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!) 

The  menu  was  analyzed  according  to  a  method  which  assumes  that  one 
selection  is  taken  from  each  food  category.  Whenever  the  soldier  was  allowed 
one  choice  from  several  foods  in  a  category,  e.g.,  one  choice  from  six  salads, 
the  nutrient  average  was  calculated  from  the  values  of  all  the  offered  items. 
To  obtain  the  nutrient  contribution  of  an  item  to  the  average,  the  unit 
portion  size  of  the  item  was  multiplied  by  a  proportional  fraction  of  the 
total  number  of  items  in  the  category.  For  example,  of  the  three  milks 
available  on  the  menu,  0.33  was  the  decimal  fraction  used  for  low  fat 
chocolate  milk  and  for  skim  milk  and  0.34  was  used  for  2 X  low  fat  white  milk. 
So  that  the  fractions  added  up  to  one,  the  decimal  fraction  of  the  item  known 
to  be  selected  more  frequently  or  available  in  greater  quantity  was  rounded 
up.  This  procedure  of  using  the  average  contribution  was  used  for  the 
following  food  items!  entrees,  hot  vegetables,  hot  starches,  cakes, 
beverages,  milks,  fresh  fruits,  fat-based  salads,  cold  cereals,  breakfast 
meats,  and  breakfast  hot  breads.  Leftovers  were  not  included  In  the  menu 
analysis.  The  analysis  did  include  available  accompaniments ,  such  as  gravies, 
sauces,  sour  cream,  etc.  This  system  of  menu  analysis  is  the  method  used  to 
analyze  the  Master  Menu,  SB  10-260  (4). 

The  menu  was  analyzed  for  each  meal,  for  each  day,  and  for  the  entire 
study  period  of  seven  days.  The  menu  data  were  obtained  by  summing  nutrients 
in  each  of  the  food  items  or  category  of  items,  summing  by  meal,  and  then 
summing  by  study  day.  A  value  for  the  average  daily  menu  was  obtained  by 
averaging  the  menus  for  seven  days.  Each  macrormtrient  was  calculated  as  a 
percentage  of  the  total  calories.  Vitamins  and  minerals  were  expressed  on  a 
nutrient  density  basis,  i.e.,  quantity  per  1000  kcal.  In  addition,  the  menu 
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was  analyzed  to  provide  information  regarding  the  nutrient  contributions  of 
the  major  food  groups. 


Data  Collectors 

Eight  data  collectors  participated  in  this  study.  Six  of  the  eight  data 
collectors  had  previous  training  and  experience  using  the  MVE  method  for 
determining  dietary  intake  at  either  another  garrison  dining  facility  study  or 
field  feeding  study  (6,51,52,70) .  One  data  collector  was  a  registered 
dietitian  and  three  were  dietetic  students.  Regardless  of  background  or 
experience,  each  data  collector  was  required  to  participate  in  a  training 
program  immediately  prior  to  the  start  of  the  study.  After  the  training 
period  each  data  collector  had  to  demonstrate  proficiency  of  >90%  reliability 
before  being  allowed  to  collect  data.  Each  data  collector  participating  in 
this  study  met  or  exceeded  all  requirements.  The  training  program  was  based 
on  existing  USARIEM  procedures  (71). 

Observed  Food  Intake  (Group  1) 

Food  consumption  for  41  males  and  40  females  (Group  1)  was  measured  and 
analyzed  for  seven  complete  days  by  the  MVE  method.  Prior  to  the  start  of  the 
study,  data  for  two  additional  meals  were  collected  to  allow  data  collectors, 
recipe  specialists,  computer  clerks,  and  subjects  an  opportunity  to  test 
equipment,  become  familiar  with  procedures,  and  adjust  to  new  routines.  Data 
for  these  two  additional  meals  were  not  included  in  the  dietary  analysis. 

Since  meals  were  eaten  in  both  the  dining  facility  and  at  field  locations 
and  consisted  of  both  standard  Army  A-rations  (regular  food)  and  operational 


rations  (MREs),  adjustments  were  made  in  data  collection  methods  and  will  be 
discussed  in  the  following  sections.  Data  were  collected  for  seven  complete 
but  not  consecutive  days.  A  two  day  break  was  provided  between  study  day  4 
and  study  day  5.  This  weekend  break  was  necessary  considering  the  long 
working  hours  (10-12  hours  per  data  collector  over  a  13-14  hour  period)  and 
the  amount  of  detailed  attention  required  by  the  nature  of  the  work.  The 
effects  of  collecting  data  over  nonconsecutive  days  were  believed  to  be 
minimal  for  this  specific  environment  because  the  subjects’  routines  and  the 
dining  facility  menu  were  not  radically  changed  on  weekends. 

Measuring  Food  Intake  in  the  Dining  Facility 

Procedures  used  to  measure  food  consumption  within  the  dining  facility 
environment  did  not  differ  significantly  from  those  used  in  previous  studies 
(6,51,52).  Each  data  collector  was  expected  to  collect  data  from 
approximately  ten  subjects.  This  ratio  was  slightly  lower  than  in  previous 
studies  because  the  unique  time  constraints  imposed  by  the  Basic  Training 
environment  required  faster  turnover  of  subjects  at  the  data  collector 
station.  In  previous  studies  individual  subjects  were  assigned  to  specific 
data  collectors}  however,  this  practice  was  not  followed  exclusively  in  the 
present  study  because  of  the  need  for  quick  turnover. 

Subjects  received  instructions  prior  to  the  start  of  data  collection  to 
include:  the  purpose  of  the  study;  the  importance  of  showing  a  data  collector 
his/her  food  tray  before  and  after  eating;  reporting  additional  foods  selected 
after  the  initial  meal  selection;  reporting  foods  eaten  away  from  the  dining 
facility;  and  collecting  data  in  the  field.  The  data  collectors  were  located 
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in  the  two  separate  dining  rooms  of  the  dining  facility.  The  data  collectors 
were  located  at  the  end  of  the  serving  lines  to  allow  them  a  clear  view  of  the 
end  of  the  serving  line  and  of  the  dining  facility  exit.  The  milk  dispensers 
and  condiment  tables  were  located  behind  the  data  collectors  and  out.  of  their 
field  of  vision. 

Data  collectors  were  present  fifteen  minutes  before  the  start  of  each  meal 
period.  This  time  was  spent  familiarizing  themselves  with  the  menu  Items 
being  served  for  that  meal  and  precoding  data  forms  where  appropriate  (dates, 
meal,  etc.).  Data  collection  forms  are  provided  in  Appendix  I.  Each  meal 
period  was  1  1/2  hours  in  duration. 

Prior  to  the  start  of  each  meal,  the  recipe  specialist  pre-welghed  the 
menu  standards  for  that  meal  and  placed  Identical  standards  on  each  data 
collector  table.  Data  collectors  did  not  directly  calculate  food  consumption, 
but  were  responsible  for  recording  the  portion  size  served  and  portion  size 
returned.  Both  portion  sizes  were  estimated  against  the  pre-weighed  standard 
portion.  Portion  sizes  were  recorded  as  decimal  figures  to  the  nearest  tenth, 
where  1.0  was  equal  in  size  to  the  standard.  The  amount  consumed  was 
calculated  by  computer  at  USARIEM. 

Estimation  of  condiment  (including  salt)  and  salad  dressing  consumption 
was  simplified  by  the  use  of  commercially  prepared  and  individually  packaged 
products  by  the  dining  facility.  The  only  exception  was  sugar.  Subjects 
participating  in  this  study  were  provided  Individual  packets  of  sugar  at  the 
data  collectors’  table  and  instructed  not  to  use  the  sugar  located  on  the 
dining  tables.  If  bulk  condiments  were  used,  the  recipe  specialist  prepared  a 
pre-weighed  sample  to  be  used  in  estimation. 
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Data  collectors  were  Instructed  to  ask  subjects  the  reason  why  foods  were 
not  entirely  consumed  (plate  waste).  The  data  collector  recorded  the  original 


response  given  by  the  subject  without  interpretation  or  paraphrasing.  Often 
the  subject  was  unable  or  unwilling  to  provide  a  specific  answer.  Data 
collectors  were  instructed  to  solicit  reasons  for  any  amount  of  plate  waste. 

Measuring  Food  Consumption  in  the  Field 

Similar  procedures  were  used  to  measure  food  consumption  in  the  field  and 
in  the  dining  facility,  with  one  major  exception.  Pre-weighed  standards  could 
not  be  sent  to  the  field.  Time,  personnel,  and  equipment  constraints  would 
have  precluded  each  individual  data  collector  from  setting  up  these  standards 
in  the  field.  In  lieu  of  pre-weighed  standards,  data  collectors  were 
instructed  to  compare  the  size  and  type  of  serving  utensil  used  for  each  menu 
item  against  the  portion  (unit)  nomenclature  found  on  the  recipe  coding  file. 
This  adjustment  allowed  a  greater  degree  of  experimental  error  to  enter  into 
the  results r  but  was  necessary  under  the  circumstances.  A  degree  of 
uniformity  could  be  assumed,  since  identical  serving  utensils  for  specific 
menu  items  were  sent  to  each  field  feeding  site. 

Measuring  MRS  Consumption 

A  self-reporting  data  collection  form  was  used  to  collect  consumption  data 
when  MREa  were  served  to  subjects  (Appendix  J).  Since  MRE  components  are 
packaged  in  individual  units,  standard  unit  weights  were  used.  A  data 
collector  distributed  the  forms,  checked  them  for  completeness  when  the  forms 
were  turned  in,  and  measured  the  consumption  of  those  beverages  not  normally 


part  of  the  MRE  operational  ration  (Kool-Aid  type  drink).  MRE  meals  were 
served  to  two  different  male  companies  at  two  different  lunch  meals. 

Consumption  of  Foods  Not  Prepared  by  the  Dining  Facility 

During  basic  training  the  dining  facility  is  almost  the  exclusive  food 
source  available  to  trainees.  Food  consumption  in  the  barracks  is  prohibited, 
although  packages  of  food  may  be  received  from  home.  Purchase  of  snack  foods 
or  beverages  is  prohibited  expect  for  canned  fruit  juices  which  are  available 
in  the  company  areas  from  vending  machines.  Other  exceptions  to  this  rule  are 
meals  which  are  eaten  in  the  medical  facility  while  awaiting  treatment  or 
meals  eaten  in  other  dining  facilities  while  working  as  part  of  a  special 
detail. 

Data  on  foods  that  were  not  eaten  in  the  designated  dining  facility  during 
specified  meal  hours  were  collected  through  a  dietary  interview  technique. 

When  Individuals  indicated  that  they  had  consumed  a  meal  elsewhere,  the  data 
collector  recorded  the  items  eaten  and  a  description  of  the  amount  consumed. 
Snack  items  were  recorded  by  the  data  collectors  if  subjects  reported 
consumption  of  these  items.  The  incidence  of  meals  consumed  elsewhere 
occurred  in  less  than  one  percent  of  the  total  meals.  The  majority  of  the 
food  items  reported  eaten  elsewhere  were  single  ingredient  items  such  as  hot 
dogs,  hamburgers,  french  fries,  etc.  If  a  recipe  was  needed  to  analyze  foods 
eaten  from  other  sources,  a  standard  Armed  Forces  Service  Recipe  was  used. 

The  food  diary  which  had  been  used  in  previous  dining  facility  studies  to 
collect  data  on  foods  eaten  outside  the  dining  facility  was  not  used  for  this 
study.  Subjects  were  reluctant  to  keep  written  records  because  of  a 


perception  of  possible  disciplinary  action.  While  this  data  may  have  been 
under-reported,  the  extent  was  probably  minute,  since  access  to  snack  items  or 
other  food  sources  was  so  severely  restricted. 

Data  Validation 

Before  the  raw  data  was  entered  into  the  automated  system  used  in  the 
field,  several  validation  steps  were  used  to  eliminate  human  errors.  Data 
collection  forms  were  inspected  for  legibility,  completeness,  and  accuracy  by 
a  data  collector  who  was  not  responsible  for  the  form’s  initial  completion. 
After  the  data  were  entered  into  an  automated  file,  a  printed  report  was 
compared  to  the  raw  data  form  for  verification.  After  the  data  collectors 
declared  the  data  clean,  a  final  validation  was  performed  by  the  principal 
Investigator.  After  returning  to  USARIEM,  additional  computer  programs  were 
used  to  check  and  validate  the  data.  Changes  were  made  to  the  data  only  if 
discrepancies  were  determined  to  be  due  to  human  error. 

Analytical  Methods  (Dietary  Intakes) 

Data  were  analyzed  using  SFSSx  statistical  packages  to  perform  t-tests, 
descriptive  statistics,  Chi-Squares,  univariate  analysis  of  variance,  and 
Pearson  correlations  (62).  Independent  t-tests  were  used  to  determine 
differences  in  energy  intake  between  field  meals  and  dining  facility  meals. 
Univariate  analysis  of  variance  was  used  to  determine  differences  in  the  mean 
nutrient  intakes  of  males  and  females.  Since  a  large  difference  in  mean 
energy  intake  existed  between  males  and  females  which  could  be  due  to  body 
size,  nutrient  intakes  were  normalized  to  nutrients  per  1000  kcal  and  then 
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tested  for  significant  differences.  Nutrient  intake  per  1000  kcal  was 
reported  as  the  Nutrient  Density  Index  (NDI).  Differences  in  mean  nutrient 
intakes  were  tested  for  the  entire  seven  days  of  the  study.  Differences  in 
daily  intakes  were  not  tested  since  daily  nutrient  intake  variations  are  less 
important  than  those  over  an  extended  period  of  time. 

Initially,  the  study  mean  nutrient  intake  was  determined  by  two  different 
methods.  The  first  method  analyzed  daily  mean  nutrient  Intake  only  on  those 
subjects  with  complete  data  for  all  three  meals.  The  second  method  was  based 
on  all  subjects  using  a  calculated  individual  mean  meal  value  to  replace 
missing  data.  Overall,  only  39  meals  out  of  1701  total  possible  meals  were 
missing.  Since  very  minor  differences  of  1-2Z  wert  found  between  the  two 
methods,  the  second  method  'which  replaced  missing  data,  was  used  to  determine 
the  study  mean  nutrient  intakes. 

The  percent  contributions  of  the  major  food  groups  to  total  energy, 
protein,  carbohydrate,  and  fat  intakes  were  determined  to  identify  the  major 
sources  of  these  macronutrients.  For  this  analysis  individual  mean  intakes 
were  Ignored.  Although  this  method  may  not  account  for  individual  variance, 
the  method  was  considered  appropriate  for  identifying  overall  trends  within 
the  sample.  The  percent  contribution  of  each  food  group  was  calculated  by 
summing  the  total  macronutrient  intake  from  a  specific  food  group  and  dividing 
that  sum  by  the  macronutrient  intake  for  the  entire  study  population.  This 
formula  was  used  to  determine  the  total  breakfast,  lunch,  dinner,  and  day 
percent  contributions. 

Percent  contributions  of  minor  food  groups  to  macronutrient  intakes  were 
determined  using  a  procedure  similar  to  that  for  the  major  food  groups. 
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However ,  contributions  of  minor  food  groups  were  calculated  as  the  percent 
contribution  of  the  minor  group  to  the  total  major  food  group  contribution  to 
the  macronutrient  intake.  When  actual  nutrient  values  were  calculated  for 
minor  food  group  intake,  individual  mean  intakes  were  used  to  account  for 
individual  variance. 

Three  factors  should  be  remembered  when  interpreting  these  data.  First, 
dairy  products  or  entrees  made  with  dairy  products  were  not  offered  in  the 
field.  Since  both  males  and  females  ate  a  greater  number  of  lunch  meals  in 
the  field,  the  overall  contribution  of  the  dairy  group  at  lunch  was  reduced. 
Second,  the  nutrient  contributions  by  the  dessert/sweet  group  were  higher  at 
lunch  than  at  dinner  because  cake  was  served  at  lunch.  However,  since  cake 
was  never  served  in  the  field,  the  effects  of  dessert  items  can  not  truly  be 
assessed.  The  last  consideration  is  the  inclusion  of  MRE  intake  data  in  the 
male  dietary  intakes.  Because  the  MREs  were  considered  as  a  separate  major 
food  group,  these  data  reduced  the  overall  contributions  of  the  other  major 
food  groups  to  the  male  nutrient  intakes  at  lunch.  The  assumption  may  be  made 
that  if  all  meals  were  eaten  in  the  dining  facility,  the  contributions  of  the 
major  food  groups  at  lunch  and  dinner  wauld  be  closer  in  value,  since  the  menu 
patterns  were  similar  and  the  same  subjects  were  being  observed  at  each  meal. 
However,  the  schedule  of  the  basic  trainee  includes  meals  in  the  field  and  so 
these  menu  changes  must  be  Included. 
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RESULTS  AND  DISCUSSION 


Demographic  Characteristics  of  the  Total  Sample 

Volunteers  participating  In  this  study  were  members  of  six  companies 
forming  one  basic  training  battalion.  The  battalion's  strength  was 
approximately  1200  basic  trainees.  The  total  sample  for  this  study  consisted 
of  258  volunteers  or  approximately  twenty-one  percent  of  the  battalion 
strength.  Observed  dietary  intakes  were  measured  and  recorded  for  81  subjects 
(62  of  battalion  strength). 

Study  participants  were  members  of  the  Regular  Army,  U.S.  Army  Reserve, 
and  National  Guard  with  a  median  time  in  service  of  21  days.  All  subjects 
were  working  towards  obtaining  support  related  Military  Occupational 
Specialties  (MOS)  upon  completion  of  basic  training.  Military  ranks  held  by 
the  subjects  were  El  (72%),  E2  (112),  and  E3  (17%).  When  asked  to  rate  how 
much  they  liked  the  military  on  a  seven-point  scale,  the  average  male  response 
was  5.1  and  the  average  female  response  was  5. A,  where  5""like  slightly"  and 
6“" like  moderately." 

The  physical  and  racial  characteristics  of  the  subjects  are  presented  in 
Tables  2-A.  Whites  comprised  66%  of  the  male  sample,  blacks  24%,  and  other 
races  10%.  The  racial  mix  of  the  females  was  60%  white,  28%  black,  and  12% 
others.  Overall,  the  female  subjects  were  a  little  older  than  tie  male 
subjects.  The  mean  age  for  all  female  subjects  was  20  years  of  age  compared 
to  19  years  of  age  for  male  subjects.  The  greatest  difference  between  the 
males  and  females  was  the  number  of  female  subjects  who  were  older  than  25 
years  of  age  (Table  4). 
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Table  2.  Racial  Characteristics  of  Basic  Trainees. 


ir 


m 


RACE 

MALE 

FEMALE 

GROUP  1 
(N-41) 

N  (%)a 

GROUP  2 
(N-87) 

N  (%)a 

ALL 

(N-128) 

N  <%)a 

GROUP  1 
(N-40) 

N  (%)* 

GROUP  2 
(N-90) 

N  (%)a 

ALL 

(N-130) 

N  (%)a 

White 

23  (56%) 

61  (70%) 

84  (66%) 

25  (63%) 

53  (59%) 

78  (60%) 

a 

I  Black 

13  (32%) 

17  (20%) 

30  (24%) 

7  (18%) 

29  (32%) 

36  (28%) 

Oriental 

0  (0%) 

3  (3%) 

3  (2%) 

0  (0%) 

2  (2%) 

2  (1%) 

- 

Hispanic 

5  (12%) 

4  (5%) 

9  (7%) 

7  (18%) 

6  (7%) 

13  (10%) 

Other 

0  (0%) 

2  (2%) 

2  (1%) 

1  d%5 

0  (0%) 

1  d%) 

I  Percentages  have  been  rounded 

to  nearest 

whole  number  and  therefore  may  not 

add  up  to 

100%, 

Table  3. 

Mean  Age 

(years)  of  Subjects  by 

Race. 

I 

MALE 

FEMALE 

GROUP  1 

GROUP  2 

ALL 

GROUP  1 

GROUP  2 

ALL 

1  RACE 

(N-41) 

(N-87) 

(N-128) 

(N-40) 

(N-90) 

(N-130) 

I  White 

19 

19 

19 

19 

20 

20 

I  Black 

19 

18 

18 

19 

21 

20 

1  Oriental 

— 

19 

19 

-- 

18 

18 

1  Hispanic 

18 

20 

19 

20 

18 

19 

H  Other 

— 

21 

21 

18 

— 

18 

I  Total 

19 

20 

f 

;lV' 

?r 


The  subjects  came  from  every  region  of  the  United  States  with  a 
predominance  of  subjects  coming  from  the  South  Atlantic,  East  North  Central 
and  West  South  Central  states  (Table  5).  The  majority  of  the  subjects  were 
high  school  graduates  with  more  of  the  females  having  attended  college  (Table 
6}.  The  majority  of  these  basic  trainees  were  single  without  ever  having  been 


Table  4.  Distribution  of  Subjects  by  Age  Grouping. 


MALE 

FEMALE 

AGE 

GROUP 

GROUP  1 
(N-41) 

N  (X)a 

GROUP  2 
(N-87) 

N  <%) 

ALL 

(N-128) 

N  (%) 

GROUP  1 
(N-40) 

N  (%) 

GROUP  2 
(N-90) 

N  (%) 

ALL 

(N-130) 

N  (%) 

<19  yr 

35  (85%) 

64  (74%) 

99  (77%) 

30  (75%) 

63  (70%) 

93 

(71%) 

20-25  yr 

5  (13%) 

20  (23%) 

25  (21%) 

8  (20%) 

15  (17%) 

23 

(18%) 

26-30  yr 

- 

2  (2%) 

2  (1%) 

2  (5%) 

8  (9%) 

10 

(8%) 

31-35  yr 

1  (2%) 

1  (IS) 

2  (1%) 

-  — 

4  (4%) 

4 

(3%) 

Percentages  have  been  rounded  to  nearest 
add  up  to  100X. 

whole  number 

and  therefore 

may  not 

Table  5.  Distribution 
Residency. 

of  Subjects  by  Region 

i  of 

the  Country  of  Longest 

MALE 

FEMALE 

GROUP  1 
(N-40) 

REGION  N  (%)* 

GROUP  2 
(N-87) 

N  (%) 

ALL 

(N-128) 

M  (%) 

GROUP  1 
(N-40) 

N  (%) 

GROUP  2 
(N-90) 

N  (%) 

ALL 

(N-130) 

N  (%) 

New  England  3 

(7%) 

5 

(6%) 

8 

(6%) 

1 

(3%) 

2 

(2%) 

3 

(2%) 

Mid  Atlantic  3 

(7%) 

11 

(13%) 

14 

(11%) 

7 

(7%) 

5 

(6%) 

12 

(9%) 

E  North  Cent.  7 

(17%) 

16 

(18%) 

23 

(18%) 

9 

(22%) 

19 

(21%) 

28 

(22%) 

W  North  Cent.  3 

(7%) 

7 

(8%) 

10 

(8%) 

4 

(10%) 

9 

(10%) 

13 

(10%) 

S  Atlantic  12 

(29%) 

15 

(17%) 

27 

(21%) 

2 

(5%) 

12 

(13%) 

14 

(11%) 

E  South  Cent.  2 

(5%) 

7 

(8%) 

9 

(7%) 

2 

(5%) 

11 

(12%) 

13 

(10%) 

W  South  Cent.  4 

(10%) 

14 

(16%) 

18 

(14%) 

7 

(18%) 

15 

(17%) 

22 

(17%) 

Mountain  4 

(10%) 

3 

(3%) 

7 

(6%) 

2 

(5%) 

8 

(9%) 

10 

(8%) 

Pacific  2 

8 

10 

VO*) 

5 

(13%) 

S 

/  i  r\w  \ 

\ 

14 

/11f\ 

V  ***/ 

Other  0 

(0%) 

1 

d%) 

1 

«1%) 

0 

(0%) 

0 

(0%) 

0 

(0%) 

No  Response  1 

(1%) 

0 

(0%) 

1 

«1%) 

1 

(3%) 

0 

(0%) 

1 

«i%) 

percentages  havo  been  rounded  to  nearest  whole  number  and  therefore  may  not 
add  up  to  100%. 


Table  6.  Education  Level. 


EDUCATION 

LEVEL 

MALE 

FEMALE 

GROUP  1 
(N«41) 

N  (X)* 

GROUP  2 
(N-87) 

N  <%) 

ALL 

(N-128) 

N  (X) 

GROUP  1 
(N-40) 

N  (X) 

GROUP  2 
(N-90) 

N  (X) 

ALL 

(N-130) 

N  (X) 

Some  High  School 

4 

(10X) 

3 

(3Z) 

7 

(6Z) 

1 

(2%) 

1 

(IX) 

2 

(12) 

High  School  Gradb 

30 

(73%) 

64 

(74X) 

94 

(73%) 

29 

(73X) 

58 

(64X) 

87 

(67%) 

Skilled  Job  Training  2 

<5X) 

2 

(2%) 

4 

(3%) 

1 

(2%) 

3 

(3%) 

4 

(3%) 

Some  Collage 

5 

(12X) 

12 

(14Z) 

17 

(13%) 

8 

(20X) 

24 

(27X) 

32 

(25%) 

College  Grad 

0 

(OX) 

6 

<7X) 

6 

(5Z) 

1 

(2%) 

4 

(AX) 

5 

(42) 

•Percentages  have  been  rounded  to  nearest  whole  number  and  therefore  may  not 
add  up  to  100X. 
b Includes  GED 


married  (Table  7).  The  sample  was  very  representative  cf  the  races  and 
regions  of  the  U.S.  However  the  basic  trainees  were  generally  young,  white, 
single,  high  school  graduates  from  the  eastern  United  States. 

Subjects  were  asked  about  their  physical  dimensions  and  whether  they  were 
trying  to  gain  or  lose  body  weight  (Table  8).  For  males,  the  average  height 
was  69  inches  with  an  average  current  weight  of  163  lbs.  For  females,  the 
average  height  was  65  inches  with  an  average  current  weight  of  129  lbs  ( 1  lb 
heavier  than  their  weight  upon  entering  the  service).  When  asked  about 
gaining  weight,  43%  of  the  males  said  they  were  trying  to  dc  so  compared  to 
only  4X  of  the  females.  The  average  number  of  pounds  that  males  wanted  to 
gain  was  14  lbs,  and  8  lbs  for  the  females.  When  asked  about  losing  weight, 
34Z  of  the  males  and  62Z  of  the  females  said  they  were  trying  to  lose  weight. 
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Table  7.  Marital  Status 


MALE 

FEMALE 

GROUP  1 

GROUP  2 

ALL 

GROUP  1 

GROUP  2 

ALL 

(N-41) 

(N-87) 

(N-128) 

(N-40) 

(N-90) 

(N-130) 

STATUS 

N  (%)a 

N  (%) 

N  (%) 

N 

(X) 

N  (%) 

N  (!) 

Single 

35  (85%) 

77  (89%) 

112  (88%) 

34 

(85%) 

73  (81%) 

107  (82%) 

Married 

6  (15%) 

9  (10%) 

15  (12%) 

3 

(8%) 

13  (14%) 

16  (12%) 

Separated 

0  (0%) 

0  (0%) 

0  (0%) 

2 

(5%) 

0  (0%) 

2  (2%) 

Divorced 

0  (0%) 

1  (1%) 

1  «1%) 

1 

(2%) 

4  (4%) 

5  (4%) 

Percentages  have  been 

rounded 

to  nearest  whole 

number  and  therefore  may  not 

add  up  to 

100%. 

Table  8.  Physical  Characteristics  of  the 

:  Basic  Trainees6. 

MALES 

FEMALES 

CHARACTERISTICS 

GROUP  1 

GROUP  2 

ALL 

GROUP  1 

GROUP  2 

ALL 

(N-41) 

(N-87) 

(N-128) 

(N-40) 

(N-90) 

(N-130) 

Height,  inches 

69 

70 

69 

64 

65 

65 

Weight,  pounds 

Current  Weight 

155 

167 

163 

130 

128 

129 

Prior  to  joining  Army 

153 

167 

163 

128 

129 

128 

Trying  to  Lose  Weight 

No 

28  (68%) 

57  (65%) 

85  (66%) 

11  (28%) 

39  (43%) 

50  (38%) 

Yea 

13  (32%) 

30  (35%) 

43  (34%) 

29  (72%) 

51  (57%) 

80  (62%) 

If  yes,  average 

pounds  to  lose 

8 

16 

13 

10 

10 

10 

Trying  to  Gain  Weight 

No 

19  (46%) 

51  (58%) 

70  (55%) 

37  (92%) 

85  (94%) 

122  (94%) 

Yes 

19  (46%) 

36  (42%) 

55  (43%) 

1  (2%) 

4  (3%) 

5  (4%) 

If  yes,  average 

pounds  to  gain 

13 

15 

14 

7 

9 

8 

aResults  obtained  from  self-reported  information. 
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The  average  number  of  pounds  that  males  wanted  to  lose  was  13 ,  and  10  for 
females . 

These  data  suggest  that  the  majority  of  basic  trainees  were  not  satisfied 
with  their  current  body  weight.  Males  more  often  than  females  wanted  to  gain 
weight,  presumably  muscle  mass.  Although  the  height/weight  standards  for 
entering  the  Army  are  very  similar  to  the  standards  for  retention  (AR  600-9) 
for  females,  males  can  Join  the  Army  at  weights  above  the  retention  standards 
but  must  comply  by  the  end  of  their  Advanced  Individual  Training.  Since  622 
of  the  females  wanted  to  lose  weight,  these  data  suggest  that  a  majority  of 
these  females  may  perceive  themselves  as  having  a  weight  <body  fat)  problem 
while  no  problem  exists.  For  whatever  reason,  there  was  a  marked  gender 
difference  in  goala  regarding  body  weight  changes. 

Blood  lipid  levels  were  determined  for  this  sample  of  U.S.  Army  basic 
trainees.  Complete  results  were  published  in  a  separate  technical  report  (7). 
A  summary  of  the  results  on  serum  total  cholesterol  are  presented  in  Table  9. 
Both  male  and  femala  basic  tralnaea  had  mean  serum  total  cholesterol  levels 
(males  140+25  mg/dl,  females  162+28  mg/dl)  well  within  the  "desirable"  blood 
total  cholesterol  classification  identified  by  the  Adult  Treatment  Panel  of 
the  National  Cholesterol  Education  Program  (19).  A  relatively  email 
percentage  of  subjects  (92  females,  32  males)  were  identified  with  serum  total 
cholesterol  levels  exceeding  200  mg/dl,  with  the  highest  value  of  239  mg/dl 
occurring  in  a  female  subject.  However,  the  majority  of  these  young 
individuals  were  probably  experiencing  an  "adolescent  drop"  in  which  serum 
total  cholesterol  levels  had  not  begun  to  increase,  as  may  be  expected  later 


Table  9.  Mean  Serum  Total  Cholesterol  (mg/dl)  Levels  for  Male  and  Female 
U.S.  Army  Basic  Trainees  of  Various  Age  Groups, 


AGE 

MALE 

FEMALE 

N 

MEAN  SD 
(mg/dl) 

MIN 

(mg/dl) 

MAX 

(mg/dl) 

N 

MEAN  SD 
(mg/dl) 

MIN 

(mg/dl) 

MAX 

(mg/dl) 

Under  19 

96 

140 

25 

97 

222 

89 

162 

29 

101 

239 

20-25 

25 

137 

26 

89 

200 

23 

165 

22 

112 

191 

26-30 

2 

132 

37 

106 

156 

10 

160 

33 

118 

204 

Over  30 

2 

160 

10 

153 

167 

4 

161 

33 

115 

188 

Total 

125 

140 

25 

89 

222 

126 

162 

28 

101 

239 

SD*Standard  Deviation 

NOTE:  This  table  is  adapted  from  Reference  7. 


in  life.  After  the  age  of  20 ,  blood  LDL  cholesterol  increases,  on  the 
average,  as  much  as  40  mg/dl  (19)  without  any  major  changes  in  lifestyle. 
Increases  in  LDI.  cholesterol  are  the  major  cause  for  increases  in  serum  total 
cholesterol  levels. 


Nutrition  Knowledge 

The  U.S.  Army  Introduced  in  1985  a  series  of  nutrition  initiatives  to 
improve  the  nutrition  knowledge,  physical  fitness,  and  health  of  troops. 

Three  goals  of  the  program  were  to  instill  in  soldiers  an  awareness  of  the 
importance  of  nutrition,  create  a  desire  to  eat  nutritious  meals  and  maintain 
a  ’Fit  to  Fight’  attitude,  and  educate  soldiers  to  make  appropriate  food 
choices  (65).  Previous  studies  examined  the  nutrition  knowledge  of  soldiers 
who  were  somewhat  older  and  who  had  been  in  the  Army  for  longer  periods  of 
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time  (63).  However,  the  present  sample  was  at  the  Army’s  entry  level,  with 
most  having  been  on  active  duty  for  only  21  days  or  less. 

The  level  of  nutrition  knowledge  was  measured  by  testing  the  basic 
trainees  on  14  multiple  choice  questions  and  7  true/ false  questions  (Appendix 
H).  Table  10  presents  the  results  for  the  multiple  choice  questions 
concerning  nutrition  knowledge.  The  items  are  arranged  in  descending  order 
with  the  first  item  being  the  one  most  correctly  answered  by  the  entire  group 
of  subjects,  while  the  last  is  the  one  most  often  missed.  The  results  are 
presented  for  each  gender  separately.  Data  from  an  earlier  sample  of  older 
more  experienced  soldiers  are  included  for  comparison  with  the  basic  trainees 
(65).  The  older  sample  included  74  males  and  7  females  (81  soldiers  total) 
who  ranged  in  age  from  19  to  38  years,  with  an  average  age  of  25.  Their 
military  ranks  ranged  from  E-4  to  E~6,  with  an  average  service  length  of  60 
months . 

Comparing  the  nutrition  knowledge  scores  of  basic  trainees  with  those  of 
the  older,  more  experienced  group  Indicated  little  difference  between  the  two 
samples.  With  a  few  exceptions,  the  questions  were  answered  equally  well  in 
both  groups.  More  basic  trainees  knew  the  four  major  food  groups  than  did  the 
older,  more  experienced  sample  (trainees  81Z,  older  soldiers  56X).  Also,  the 
older,  more  experienced  group  did  not  know  the  differences  between  low  fat  and 
whole  milk  as  well  as  the  trainees  (trainees  51Z,  older  soldiers  28%). 

However,  since  the  previous  sample  was  predominantly  male  and  this  sample 
predominantly  female,  the  difference  may  not  be  due  to  experience  or  age  but 
to  gender.  Comparing  male  basic  trainees  with  female  basic  trainees  Indicated 
that  females  had  higher  correct  scores  for  most  questions.  Females  scored 
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higher  on  11  questions,  the  same  on  2,  and  lower  on  only  one  (Appendix  H,  Item 
#46 |  re;  steak  not  being  a  good  source  of  fiber).  These  higher  scores  may 
appear  to  be  due  to  the  higher  education  level  of  the  females  but  the 
correlation  between  education  level  and  nutrition  score  is  not  strong.  This 
issue  is  discussed  in  more  detail  in  a  later  section. 

Overall,  the  level  of  nutrition  knowledge  as  expressed  by  these  results, 
was  fair  to  poor.  On  5  of  the  14  multiple-choice  questions,  less  than  half  of 
the  trainees  knew  the  correct  answer.  Very  few  knew  the  correct  answer  on  the 
question  regarding  which  nutrient  type  provides  the  most  energy.  Only  8Z 
overall  knew  that  the  answer  was  fat,  while  the  rest  were  evenly  split  between 


Table  10.  Nutrition  Knowledge  of  Basic  Trainees  Baaed  on  14  Multiple  Choice 
Questions. 


PERCENT 

WITH  CORRECT 

RESPONSE 

ITEM 

MALES 

FEMALES  TOTAL 

OLDER  GROUP® 

Calcium  helps  bone /teeth 

95 

96 

96 

96 

Food  in  same  group  as  chicken 

85 

98 

94 

94 

Best  food  choice  for  reducing 

80 

90 

87 

84 

Protein  in  meat/ fish/ fowl 

85 

87 

87 

88 

Four  major  food  groups 

75 

83 

81 

56 

Fast  foods  high  in  salt/ fat 

50 

72 

66 

66 

Food  lowest  In  salt 

40 

65 

59 

59 

Dally  caloric  needs  of  males 

Low  fat  milk  has  less  kcal  a 

53 

61 

59 

60 

cholesterol,  equal  nutrients 
as  whole  milk 

33 

57 

51 

28 

Steak  not  good  fiber  source 

53 

40 

43 

40 

Foods  containing  iron 

35 

41 

40 

56 

Foods  providing  B  vitamins 

35 

35 

35 

39 

Where  carbohydrates  found 

25 

37 

34 

24 

Nutrient  giving  most  calories 

8 

8 

8 

28 

aData  from  previous  IJSAR1EM  studies  at  Fort  Riley,  KS  and  Fort  Lewis,  WA  (65). 
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protein  and  carbohydrate.  Other  topics  on  ■which  there  was  limited  knowledge 
included  those  concerning  sources  of  carbohydrates,  B  vitamins,  and  iron.  The 
trainees  had  some  nutrition  knowledge  because  more  than  75%  of  the  trainees 
knew  the  right  answer  for  questions  about  the  four  major  food  groups,  which 
foods  contain  protein,  the  best  food  choice  for  reducing  weight,  and  the 
importance  of  calcium. 

In  addition  to  the  multiple  choice  questions  in  Table  10,  there  were  seven 
true/ false  questions  regarding  nutrition  knowledge.  The  results  on  these 
questions  are  in  Table  11.  There  is  no  prior  comparison  group  from  an  older 
more  experienced  sample  for  these  data,  because  these  questions  were  not  asked 
of  those  subjects. 


Table  11.  Additional  Nutrition  Knowledge  of  Basic  Trainees  Based  on  7 
True/False  Questions. 


ITEM 

%  WITH  CORRECT 

ANSWER 

MALES 

FEMALES 

TOTAL 

Water  is  essential 

100% 

97X 

98% 

Vitamin  pills  unnecessary 
Physical  activity  requires 

90 

96 

94 

more  calories 

80 

77 

78 

Ice  cream  provides  calcium 

Fat  has  more  than  twice  the 

70 

66 

67 

kcal  of  carbohydrates 

Food  labels  list  ingredients 

75 

61 

65 

by  decreasing  quantity 
Margarine  has  same  calories 

55 

66 

64 

as  butter 

28 

28 

28 
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The  data  in  Table  11  indicate  that  64%  or  more  of  the  sample  knew  the 
correct  answer  to  every  question  except  one.  Only  28%  of  the  overall  sample 
knew  the  correct  answer  to  the  question  concerning  the  similarity  of  margarine 
to  butter  in  terms  of  calories. 

The  individual  scores  on  the  14  multiple  choice  questions  and  the  7 
true/ false  questions  were  combined  into  one  composite  score.  This  provided  a 
single  score  for  each  individual’s  overall  nutrition  knowledge  on  these 
questions  (Table  12).  No  soldier  got  fewer  than  seven  questions  correct,  and 
no  one  got  all  of  them  correct.  Most  trainees  got  slightly  over  half  correct. 


Table  12.  Distribution  of  Nutrition  Knowledge  Scores  for  Complete 
Questionnaire. 


X  CORRECT 

SCORE 

MALES 

FEMALES 

TOTAL 

1-6 

0 

0 

0 

7 

2,5 

0 

0.6 

8 

7.5 

0 

1.9 

9 

2.5 

4.2 

3.8 

10 

17.5 

10.9 

12.6 

11 

10.0 

5.9 

6.9 

12 

15.0 

13.4 

13.8 

13 

7.5 

16.8 

14.5 

14 

15.0 

14.3 

14.5 

15 

7.5 

8.4 

8.2 

16 

2.5 

10.9 

8.8 

1  7 

*  r 

5.0 

9.2 

8.2 

18 

5.0 

1.7 

2.5 

19 

2.5 

3.4 

3.1 

20 

0 

0.9 

0.6 

21 

0 

0 

0 
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In  terms  of  group  differences,  there  was  a  clear  trend  towards  females 
getting  higher  scores  (female  x«13.6,  male  x»12.5).  However,  the  difference 
between  the  two  genders  was  not  very  large.  Overall,  the  total  knowledge  in 
this  sample  of  young  trainees  clearly  showed  room  for  improvement.  The  overall 
average  score  was  13.3  out  of  21,  or  63.32  correct,  which  would  earn  a  low 
grade  on  a  typical  high  school  or  college  grading  curve.  This  suggests  that 
wider  implementation  of  the  Nutrition  Initiatives  will  be  rvo  red  to  meet  the 
challenge  of  significantly  elevating  the  nutrition  knov/ledge  of  soldiers. 

Nutritional  Practices  in  the  Dining  Facility 

The  basic  trainees  were  asked  about  some  of  their  eating  habits  which  could 
be  related  to  nutritional  principles  (Table  13).  The  questions  were  answered 
on  an  ft-point  answer  scale  where  0*"never,*'  l*“rarely,"  4* " frequently , 11  and 


Table  13.  Dietary  Practices  of  Basic  Trainees  in  the  Dining  Facility. 


ITEM 

AVERAGE  RESPONSE® 

MALES  FEMALES  TOTAL 

(N-40)  (N-119)  (N-159) 

How  Often  Do  Yous 

Choose  food  based  on  liking 

5.6 

5.5 

5.5 

Use  the  salad  bar 

5.0 

4.5 

4.6 

Choose  food  due  to  nutrition 

4.3 

3.7 

3.8 

Choose  food  for  appearance 

4.1 

3.4 

3.6 

Salt  food  before  tasting  it 

3.7 

3.5 

3.6 

Use  the  low  keel  menu 

3.9 

3.1 

3.3 

aThese  questions  were  answered  on  an  8-point  answer  scale  where  0*“never, 
l“"rarely , “  4- " frequent ly, “  and  7-"always.M 
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7«"always"  (Appendix  H) .  The  results  are  listed  in  the  table  in  order  of 
declining  frequency,  i.e.,  the  dietary  practice  done  most  often  is  listed 
first,  while  the  one  done  least  is  listed  last. 

As  the  results  in  the  table  indicate,  the  most  common  approach  to  food 
selection  was  to  choose  food  based  on  liking.  The  average  response  on  this 
question  was  5.5,  where  5*“very  frequently"  and  6="almost  always."  By 
contrast,  food  was  chosen  on  the  basis  of  nutrition  (x*>3.8),  appearance 
(x««3.6),  or  because  it  was  low  calorie  (x»3.3)  somewhat  les$  than  frequently 
( 4“ "frequently"  and  3~"occasionally" ) .  This  strongly  suggests  that  these 
trainees  select  foods  for  reasons  of  personal  preference  more  often  than  for 
health  and  nutrition  reasons.  However,  these  trainees  tended  to  not  salt  food 
before  tasting  it  (x*3.6),  a  practice  which  may  have  a  nutritional  or  health 
reason  behind  it. 

In  terms  of  gender  differences,  there  appeared  to  be  a  trend  for  males  to 
choose  food  for  appearance  somewhat  more  often  than  females  did  (x>*4.1  vs. 
x»3.4).  There  was  also  a  trend  for  males  to  use  the  low  calorie  menu  slightly 
more  often  (x*=3.9  vs.  x=“3.1).  These  were  the  most  pronounced  gender 
differences,  although  actually,  males  indicated  greater  frequency  than  did 
females  on  all  of  the  nutrition  practices  indicated  in  this  table.  The  overall 
implications  of  this  difference  are  not  entirely  clear. 

Nutritional  Beliefs 

Basic  trainees  were  asked,  in  a  hypothetical  way,  about  their  nutritional 
beliefs.  If  nutritional  knowledge  is  defined  as  awareness  of  the  scientific, 
facts  of  nutrition,  then  nutritional  beliefs  might  be  defined  as  personal 
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assumptions  about  nutritional  topics.  The  former  deals  with  objective  truth, 
the  latter  with  subjective  opinion.  In  any  given  case,  the  two  might  be 
related,  but  there  are  times  when  they  are  not.  The  questions  were  phrased  in 
such  a  way  that  the  troops  expressed  either  agreement  or  disagreement  on  a 
5-point  scale  where  l="strongly  disagree,"  3*"neutral  or  undecided,"  and 
5“"strongly  agree"  (Table  14). 

The  average  response  for  both  of  these  questions  was  approximately  3,  the 
neutral  or  undecided  point.  These  data  suggest  that  a  high  degree  of  confusion 
exists  and  support  the  previous  contention  that  nutrition  education  is  needed. 


Table  14.  Nutritional  Beliefs  of  Basic  Trainees. 


ITEM 

AVERAGE  AGREEMENT11 

MALES 

FEMALES 

TOTAL 

Additional  salt  is  important  on 
hot  humid  days  when  you’re 
active  and  perspiring. 

2.6 

2.7 

2.7 

To  lose  weight,  it’s  best  to  eat 

fewer  carbohydrate  foods  like 
bread  and  pasta. 

3.2 

3.2 

3.2 

Questions  were  answered  on  a  5-point  scale  where  l«"strongly  disagree," 
3«"neutral  or  undecided,"  and  5"''strongly  agree." 


Nutritional  beliefs  were  measured  in  another  manner  by  asking  the  trainees 
to  ch.  ose  the  better  nutritional  selection  from  a  number  of  pairs  of  foods 
(Appendix  H) .  The  results  are  listed  in  declining  order  of  the  percent  of  the 
total  group  making  the  correct  choice  (Table  15).  The  trainees  did  very  well 


50 


with  a  clear  majority  making  the  correct  decision  (the  first  choice  of  each 
pair  in  this  table).  The  results  ranged  from  a  high  of  96. 2%  believing  that 
fresh  fruit  is  a  better  choice  than  pastries  to  a  low  of  71.7%  realizing  that 
margarine  is  better  than  butter.  However,  as  noted  in  the  comments  for  Table 
13,  simply  knowing  the  wisest  nutritional  choice  does  not  always  affect  which 
foods  are  actually  consumed- -personal  preference  is  more  likely  to  have  an 
impact  on  that  food  selection. 

In  terms  of  gender  differences,  more  females  knew  the  correct  answer.  The 
difference  was  maximal  for  two  items — more  females  than  males  knew  that  herbal 
seasonings  were  preferable  to  salt  (92. 4%  vs.  80.0%)  and  more  females  knew 
that  chicken  without  the  skin  was  better  from  a  nutritional  viewpoint  (87. 4% 


Table  15.  Percent  Making  the  Correct  Nutritional  Choice. 


ITEM 

%  CORRECT 

MALES 

FEMALES 

TOTAL 

Fresh  fruit  vs.  pastries 

95.0 

96.6 

96.2 

Unsweetened  juice  vs.  soda 

87.5 

94.1 

92.5 

Herbal  seasonings  vs.  salt 

80.0 

92.4 

89.3 

Baked  vs.  fried  foods 

80.0 

91.6 

88.7 

Low  fat  vs.  whole  milk 

80.0 

89.9 

87.4 

Chicken  without  vs.  with  skin 

75.0 

87.4 

84.3 

Margarine  vs.  butter 

67.5 

73.1 

71.7 

vs.  75.0%).  These  differences  suggest  that  females  tend  to  be  more 
nutritionally  aware  and  have  more  correct  beliefs  about  nutrition. 
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In  a  related  set  of  questions,  basic  trainees  were  asked  to  select  the 
food  which  would  be  most  beneficial  to  weight  loss.  Foods  were  listed  in 
pairs,  with  instructions  to  select  the  best  food  of  the  pair  (Appendix  H). 

The  results  in  Table  16  are  listed  in  order  of  declining  percent  correct  for 
the  overall  group.  The  first  choice  of  the  pair  is  the  correct  choice  in 
Table  16.  Many  of  these  pairs  of  items  were  the  same  as  in  Table  15,  however, 
the  foods  were  presented  in  terms  of  weight  loss  benefits  rather  than  overall 
nutrition  benefits. 

As  before,  the  majority  of  subjects  knew  the  correct  answer  for  all 
questions.  The  overall  percent  correct  ranged  from  a  high  of  92. 5%  to  a  low 
of  84. 3X.  Females  again  scored  somewhat  higher  on  all  items  tested.  The 
largest  gender  difference  was  for  the  item  regarding  shredded  wheat  vs. 
frosted  flakes.  For  this  item,  89. 9%  of  females,  but  only  75.0%  of  males, 
knew  the  right  answer. 


Table  16.  Percent  Making  the  Correct  Food  Choices  for  Weight  Loss. 


I  CORRECT 

ITEM 

MALES 

FEMALES  TOTAL 

Fresh  fruit  vs.  pastries 

90.0 

93.3 

92.5 

Low  kcal  vs.  regular  menu 

pci  A 

94.1 

0 1  a 

/i.4  W 

Low  kcal  vs.  regular  dressing 

82.5 

92.4 

89.9 

Baked  va.  fried  foods 

80.0 

91.6 

88.7 

Potatoes  without  vs.  with  gravy 

80.0 

91.6 

88.7 

Chicken  without  vs.  with  skin 

82.5 

89.9 

88.1 

Low  fat  vs.  whole  milk 

80.0 

89.1 

86.8 

Shredded  wheat  va.  frosted  flakes 

75.0 

89.9 

86.2 

Reduced  vs.  regular  portion  sizes 

82.5 

84.9 

84.3 
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While  these  basic  trainees  generally  knew  the  correct  nutritional  and 
weight  loss  choices,  fewer  indicated  that  they  would  actually  choose  that  food 
for  consumption  if  given  the  choice  (Table  17).  Again  pairs  of  foods  were 
presented  to  the  trainees  with  instructions  to  indicate  the  food  that  they 
would  select  if  they  were  given  the  choice  (Appendix  H) .  The  differences 
between  these  results  (Table  17)  and  previous  ones  were  remarkable.  While  the 
majority  of  both  males  and  females  knew  the  correct  nutritional  (Table  15)  and 
weight  loss  (Table  16)  choices  and  many  wanted  to  lose  weight  (Table  8),  only 
half  or  fewer  would  make  the  appropriate  food  choice  when  selecting  actual 
foods  to  eat.  For  example,  88.71  of  the  overall  group  said  that  potatoes 
without  gravy  would  be  the  appropriate  choice  for  losing  weight,  yet  only 
30. 2Z  of  the  overall  group  said  they  would  actually  make  that  choice.  In 
other  words,  ‘'knowing’1  the  right  thing  to  do  does  not  guarantee  that  a  person 
will  do  it.  Again,  personal  preference  more  often  than  nutritional  knowledge 
or  beliefs  determined  actual  food  selection. 


Table  17.  Hypothetical  Consumption  Choices. 


ITEM 

PERCENT  INDICATING  THE  NUTRITIONAL  CHOICE 

MALES 

FEMALES 

TOTAL 

Fresh  fruit  vs.  pastry 

35.0 

57.1 

51.6 

Low  fat  vs.  whole  milk 

30.0 

58.0 

50.9 

Low  kcal  vs.  high  kcal  foods 

22.5 

59.7 

50.3 

Plain  vs.  buttered  vegetables 

32.5 

46.2 

42.8 

Baked  vs.  fried  chicken 

27.5 

47.1 

42.1 

Potatoes  without  vs.  with  gravy 

22.5 

32.8 

30.2 
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The  gender  differences  for  the  hypothetical  food  choices  were  even  more 
pronounced  than  previous  ones.  As  before,  females  scored  higher  on  every 
question  in  terras  of  the  percent  stating  that  they  would  make  the  preferred 
nutritional  choice.  But  rather  than  the  gender  differences  of  about  10-152 
shown  in  Tables  15  and  16,  they  ranged  from  about  10  to  372  in  Table  17.  The 
largest  difference  was  for  the  item  concerning  whether  they  would  choose  low 
calorie  vs.  high  calorie  foods.  Of  the  females,  59.72  said  they  would  do  so, 
but  only  22.52  of  males  did,  a  group  difference  of  37.22.  Therefore,  females 
indicated  a  greater  willingness  to  make  the  appropriate  nutritional  choices. 
However,  it  should  be  noted  that  these  were  hypothetical  questions  only.  The 
answers  do  not  reflect  actual  observed  choices  in  the  dining  facility,  but 
only  the  subjects’  statements  about  which  they  would  choose  in  general.  It  is 
clearly  possible  that  actual  behavior  would  diverge  tremendously  from 
idealized  stated  behavior.  Many  people  will  verbally  agree  to  socially 
desirable  behaviors  or  behaviors  which  put  them  in  a  favorable  light  whether 
or  not  they  would  actually  engage  in  those  behaviors. 

Of  course,  not  all  subjects  had  indicated  that  they  wanted  to  lose  weight, 
so  the  data  was  further  analyzed  to  determine  the  source  of  this  apparent 
discrepancy  between  knowing  the  right  choices  for  weight  loss  and  not  actually 
making  them.  As  noted  on  Table  8,  342  of  the  males  end  622  of  the  females 
said  they  Were  trying  to  lose  weight.  Therefore,  the  total  sample  was  divided 
into  two  subgroups,  those  who  said  they  wanted  to  lose  weight  and  those  who 
did  not.  These  two  groups  were  compared  regarding  their  responses  to  the 
questions  cited  on  Table  16  (items  preferable  for  weight  loss)  and  on  Table  17 
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(items  which  they  would  actually  choose).  Only  the  five  items  which  appeared 
on  both  tables  were  Included  in  this  further  analysis. 

The  results  indicated  that  the  two  subgroups  did  not  differ  in  their 
knowledge  of  which  would  be  the  correct  choices  for  losing  weight.  Those  who 
wanted  to  lose  weight  got  96.91  of  those  items  correct,  while  those  who  did 
not  want  to  lose  weight  got  96. 1%  correct.  However,  the  two  groups  differed 
significantly  (p<0.001)  regarding  which  choices  they  stated  they  would 
actually  make.  Those  wanting  to  lose  weight  made  the  weight  loss  choice  61.3% 
of  the  time,  while  those  not  wanting  to  do  so  made  that  choice  only  34.5%  of 
the  time.  In  other  words,  all  subjects  had  approximately  the  same  level  of 
knowledge  as  to  which  dietary  choices  would  help  them  lose  weight,  and  those 
who  wanted  to  lose  weight  tended  to  make  those  choices  far  more  often  than 
those  who  did  not  desire  to  lose  weight. 

However,  61.3%  is  still  far  from  100%,  the  subjects  who  wanted  to  lose 
weight  were  not  entirely  consistent  in  making  the  appropriate  choices.  And  it 
must  be  remembered  that  these  results  reflect  only  a  verbal  indication  that 
they  would  make  these  relevant  choices --actual  eating  behavior  was  not 
measured  in  this  instance. 

History  of  Meal  Habits  Prior  to  Basic  Training 

One  of  the  many  adjustments  to  military  life  for  basic  trainees  is  the 
change  in  normal  meal  habits.  During  basic  training,  attendance  at  meals  Is 
mandatory.  Responses  to  questions  concerning  meal  habits  prior  to  basic 
training  indicated  that  these  trainees  were  not  accustomed  to  eating  the 
traditional  three  meals  per  day  (breakfast,  lunch,  dinner)  (Table  18). 
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Table  18.  Meal  Patterns  of  Male  and  Female  Basic  Trainees  Prior  to  Basic 
Training. 


FREQUENCY  OF 

RESPONSE 

STATEMENTS 

GENDER 

DAILY  3' 

-5  DAYS/WK 

<3  DAYS/WK 

RARELY 

Ate  at  least  2 
well  balanced 
meals 

Male  (N-126) 
Female  (N-130) 

47(37%) 

50(38%) 

43(34%) 

28(21%) 

23(18%) 

36(27%) 

13(11%) 

16(12%) 

Usually  ate 
Breakfast 

Male  (N-126) 
Female  (N-129) 

46(36%) 

37(29%) 

20(16%) 

21(16%) 

19(15%) 

30(23%) 

41(33%) 

41(32%) 

Usually  ate 
Lunch 

Male  (N-126) 
Female  (N-129) 

77(62%) 

64(50%) 

27(21%) 

28(22%) 

14(11%) 

25(19%) 

8(6%) 

12(9%) 

Usually  ate 
Dinner 

Male  (N-126) 
Female  (N-129) 

105(84%) 

89(69%) 

18(14%) 

25(19%) 

3(2%) 

12(9%) 

0(0%)  # 
3(2%) 

#-Signi£icant  at  p<0.05  level 

Thirty-seven  percent  of  the  males  and  38%  of  the  females  ate  at  least  2  well- 
balanced  meals  daily,  while  only  11%  of  the  male  basic  trainees  and  12%  of  the 
female  basic  trainees  reported  that  they  rarely /never  ate  two  well-balanced 
meals  per  day  prior  to  basic  training.  Results  obtained  from  the  Army  Health 
Risk  Appraisal  Program  (HRA)  indicated  that  a  larger  percentage  of  the 
soldiers  who  had  been  in  the  Army  for  long  periods  of  time  rarely/never  ate 
two  well-balanced  meals/day.  A  significant  difference  in  the  frequency  with 
which  well-balanced  meals  were  eaten  was  not  found  between  genders. 

The  frequency  with  which  males  and  females  ate  each  of  the  traditional 
meals  (breakfast,  lunch,  dinner)  prior  to  basic  training  was  similar  for 
breakfast  and  lunch  but  a  significant  difference  (p<0.05)  was  found  for  the 
dinner  meal.  Males  tended  to  eat  this  meal  with  greater  frequency  than 
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females.  In  comparison  with  the  other  2  meals,  the  breakfast  meal  was  less 
likely  to  be  eaten  by  males  and  females  on  a  daily  basis  (males  36%,  females 
29%)  and  a  larger  percentage  of  males  and  females  also  stated  that  the 
breakfast  meal  was  rarely  or  never  eaten  (33%  and  32%,  respectively).  Dinner 
was  the  meal  most  likely  to  be  eaten  on  a  daily  basis  by  both  males  and 
females  (84%  and  69%)  prior  to  basic  training. 

Basic  trainees  were  asked  to  indicate  the  primary  type  of  cooking  that 
they  were  raised  on,  since  background  may  markedly  affect  the  perceptions  of 
standard  military  food.  The  results  (Table  19)  are  listed  in  descending  order 
of  response  frequency  for  the  total  group.  Cooking  types  not  reported  by  at 
least  one  percent  of  the  sample  were  combined  under  the  "Other"  category.  Not 
surprisingly,  the  general  American  style  of  cooking  accounted  for  over  half  of 
the  total  sample.  Adding  the  regional  variants,  the  Southern  and  New  England 
style,  to  the  General  American  style  accounted  for  almost  two-thirds  of  the 
responses  of  basic  trainees  (65.4%).  Soul  food  accounted  for  another  18.2%  of 
the  responses,  while  the  remainder  of  the  responses  were  spread  among  a 
variety  of  cultural  styles.  In  terms  of  gender  differences,  males  were  more 
likely  to  indicate  soul  food,  while  females  were  more  likely  to  cite  the 
genera?  American  style  as  the  type  of  cooking  they  were  raised  on. 

Subjects  were  asked  where  they  typically  ate  the  three  basic  daily  meals 

K  rt  p  r*  4  -4  r\  a  rrl  4  1  4  b  y  sr  a  f  e  f  i-«  *-  on  mr\  1  n  **a  o”/\n  An  4  « 
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Table  20.  Since  no  apparent  gender  differences  were  noted,  the  results  were 
pooled  together.  Prior  to  joining  the  Army,  the  majority  of  subjects  ate 
breakfast  and  dinner  at  home.  Less  than  half  (42.1%)  ate  lunch  at  home  while 
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over  a  third  (34.6Z)  ate  at  a  club,  restaurant,  or  snack  shop.  Many  subjects 


skipped  at  least  one  meal,  with  31. 4Z  missing  breakfast,  5.7Z  missing  lunch, 


Table  19.  Type  of  Cooking  Raised  On. 


TYPE 

PERCENT 

OF  EACH  GROUP 

INDICATING 

MALES 

FEMALES 

TOTAL 

(N-40) 

(N-119) 

(N-159) 

General  American  Style 

35.0 

58.8 

52.8 

Soul  Food 

32.5 

13.4 

18.2 

Southern  Style 

12.5 

10.1 

10.7 

English 

2.5 

5.0 

4.4 

Mexican 

2.5 

4.2 

3.8 

Spanish  (not  Mexican) 

7.5 

1.7 

3.1 

New  England  Style 

2.5 

1.7 

1.9 

Italian 

-- 

1.7 

1.3 

All  other 

5.0 

3.4 

3.8 

Table  20.  Location  of  Meals 

Before  Military  Service. 

LOCATION 

PERCENT  OF 

TOTAL  SAMPLE 

INDICATING  EACH  CHOICE 

BREAKFAST 

LUNCH 

DINNER 

(N-159) 

(N-159) 

(N-159) 

Private  residence 

55.5 

42.1 

73.6 

Club/ restaurant /snack  shop 

8.8 

34.6 

18.9 

Dormitory 

3.1 

5.0 

3 .  i 

Vending  machine 

0.6 

10.1 

1.3 

Mobile  truck 

0.6 

1.3 

— 

Other 

-- 

1.2 

— 

Skipped  the  meal 

31.4 

5.7 

3. 1 

and  3.12  skipping  dinner.  That  adds  up  to  a  total  of  40.22  of  subjects 
missing  a  meal  in  any  given  day,  assuming  that  no  subject  indicated  more  than 
one  meal  a  day  being  skipped.  These  figures  agree  closely  with  the  data 
reported  in  Table  18,  but  they  differ  slightly  because  the  data  in  Table  20 
are  from  a  subsample  of  all  subjects  in  this  study  and  because  of  the 
phrasing  of  the  questions. 

History  of  Food  Consumption  Patterns 

Prior  dietary  patterns  of  basic  trainees  were  obtained  through  questions 
concerning  the  frequency  with  which  groups  of  foods  were  eaten,  their 
preference  for  foods  prepared  by  different  methods,  and  the  frequency  with 
which  specific  foods  were  consumed  (e.g.,  milk,  eggs).  In  retrospect, 
questions  concerning  the  frequency  with  which  dessert  items  (e.g.,  cakes, 
pies,  cookies)  and  other  high  calorie  items  (sweet  rolls,  donuts)  were  eaten, 
should  have  been  included.  Future  studies  should  include  questions  assessing 
the  subject’s  role  in  menu  planning,  food  purchasing,  and  food  preparation  at 
hoore. 

Overall,  males  and  females  did  not  differ  significantly  in  the  frequency 
with  which  foods  from  most  groups  were  consumed.  Two  exceptions  were  the 
frequency  with  which  high  fat  meats  and  high  fat,  high  sodium  meats  were 
eaten  (Table  21).  High  fat  (red)  meats  were  consumed  by  males  on  a  daily 
basis  more  often  than  by  females  (males  54%,  females  392).  A  greater 
percentage  of  females  indicated  that  they  rarely/never  consumed  red  meats 
(males  02,  females  8%).  A  greater  percentage  of  the  females  also  reported 
that  they  rarely  or  never  ate  high  fat,  high  sodium  meats  (males  92,  females 
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Table  21.  Consumption  of  Different  Foods  Prior  to  Basic  Training 
Reported  By  U.S.  Army  Basic  Trainees. 


FREQUENCY  OF  RESPONSE 

FOODS 

GENDER 

DAILY  3' 

-5  DAYS/WK  <3  DAYS/WK 

RARELY 

High  Fat  Meats 
(Red  Meats) 

Male  (N-128) 
Female  (N-130) 

69(54%) 

51(39%) 

41(32%) 

41(32%) 

18(14%) 

28(21%) 

0  (0%)  # 

10  (8%) 

Lower  Fat  Meats 
(Fish,  Fowl) 

Male  (N-128) 
Female  (N-130) 

18(14%) 

23(18%) 

40(31%) 

55(42%) 

62(49%) 

46(35%) 

8  (6%) 

6  (5%) 

High  Fat  Dairy 
Products 

Male  (N-128) 
Female  (N-130) 

70(55%) 

61(47%) 

33(25%) 

45(34%) 

19(15%) 

18(14%) 

6  (5%) 

6  (5%) 

Legumes 

Male  (N-126) 
Female  (N-130) 

8(6%) 

8(6%) 

26(21%) 

17(13%) 

42(33%) 

49(38%) 

50(40%) 

56(43%) 

Whole  Grains, 
Cereals,  Rice 

Mule  (N-127 ) 
Female  (N-130) 

56(44%) 

43(33%) 

34(27%) 

46(35%) 

28(22%) 

35(27%) 

9  (7%) 

6  (5%) 

Raw  Fruit, 
Vegetables 

Mule  (N-127) 
Female  (N-130) 

28(22%) 

46(35%) 

39(31%) 

34(26%) 

42(33%) 

36(28%) 

18(14%) 

14(11%) 

High  Fat, 

High  Na  Meats 

Male  (N-127) 
Female  (N-130) 

23(18%) 

17(13%) 

33(26%) 

31(24%) 

59(47%) 

53(41%) 

12  (9%)  # 

29(22%) 

High  Fat, 

High  Na  Snacks 

Mala  (N-128) 
Female  (N-130) 

39(31%) 

32(25%) 

42(33%) 

33(25%) 

33(26%) 

44(34%) 

14(11%) 

21(16%) 

#-Signi£icant  at  p<0.05  level 


22%)  while  daily  consumption  of  these  foods  was  reported  by  18%  of  the  males 
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Prior  to  basic  training,  both  males  and  females  reported  the  frequency  of 
consumption  of  red  meats  to  be  greater  than  for  fish  or  fowl.  Red  meats  were 
consumed  daily  or  3-5  days/week  by  86%  of  the  males  and  71%  of  the  females. 
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The  frequency  for  consumption  of  fish  or  fowl  was  45%  for  males  and  60%  for 
females  at  these  same  rates. 

Daily  consumption  of  high  fat  dairy  products  (butter,  whole  milk,  cheese, 
and/or  ice  cream)  was  reported  by  55%  of  the  males  and  47%  of  the  females, 
making  these  foods  the  most  frequently  consumed  foods  on  a  daily  basis; 
however,  consumption  of  high  fat  meats  was  nearly  as  high  for  males.  These 
high  fat  dairy  products  were  reported  as  rarely/or  never  eaten  by  only  5%  of 
both  genders. 

The  high  fiber  legumes  (beans)  were  the  least  likely  foods  to  be  consumed 
on  a  daily  or  3-3  days/week  basis  (males  27%,  females  19%).  These  foods  were 
rarely/never  eaten  by  40%  of  the  males  and  43%  of  the  females.  Raw  fruit  or 
vegetable  consumption  on  a  daily  basis  was  greater  for  females  than  males 
(35%  vs.  22%),  although  no  significant  difference  was  found  between  genders 
when  comparing  overall  consumption  patterns.  A  greater  preference  for  these 
foods  by  females  has  been  previously  reported  (73). 

Prior  to  basic  training  the  consumption  of  high  fat,  high  sodium  snacks 
was  rather  high  for  this  sample  of  trainees.  These  snacks  were  consumed  by 
64%  of  the  males  and  50%  of  the  females  at  rates  exceeding  3-5  days /week. 

The  popularity  of  fried  foods  in  the  U.S.  has  been  documented  (74). 
Unfortunately,  this  method  of  food  preparation  (especially  deep  fat  frying) 
significantly  increases  the  fat  content  of  menu  items.  When  asked  whether 
more  fried  than  baked  chicken,  fish,  or  potatoes  were  eaten  prior  to  basic 
training  (Appendix  F),  results  indicated  that  the  majority  of  males  and 
females  ate  more  fried  foods  (Table  22).  Fried  chicken  was  consumed  most 
often,  with  56%  of  the  males  and  52%  of  the  females  preferring  this  method  of 


preparation.  Only  17%  of  the  males  and  22%  of  the  females  said  that  baked 
chicken  was  eaten  more  frequently;  whereas  23%  of  both  males  and  females 
reported  that  they  consumed  both  fried  and  baked  chicken  with  equal 
frequency. 


Table  22.  Preference  for  Fried  Foods  Prior  to  Basic  Training  as  Reported 
by  U.S.  Army  Basic  Trainees. 


FREQUENCY  OF  RESPONSE 


FOOD 

GENDER 

DON'T  EAT 
THIS  FOOD 

YES 

NO 

EVEN 

Ate  More 

Fried  Chicken 
than  Baked 

Male  (N=128) 
Female  (N=130) 

5  (4%) 

4  (3%) 

72(56%) 

68(52%) 

22(17%) 

28(22%) 

29(23%) 

30(23%) 

Ate  More  Baked 
Fish  than  Fried 

Male  (N=126) 
Female  (N=130) 

15(12%) 

20(16%) 

14(11%) 

30(23%) 

56(44%) 

53(41%) 

41(33%) 

26(20%) 

Ate  More  French 
Fries  than 

Male  (N=128 ) 
Female  (N=130) 

2  (1%) 

4  (3%) 

77(60%) 

52(40%) 

20(16%) 

44(34%) 

29(23%) 

30(23%) 

Baked  Potatoes 


#=Slgnif leant  at  p<0.05  level 


While  no  significant  differences  wore  found  between  males  and  females  for 
fried/baked  chicken  consumption,  a  significant  difference  (p<0.05)  was  found 
between  males  and  females  in  consumption  of  f ried/baked/boiled  potatoes  and 
fried/baked  fish.  Of  the  three  foods  (chicken,  fish,  potatoes),  fish  was  the 
least  popular  item  with  12%  of  the  males  and  16%  of  the  females  not  eating 
fish.  About  44%  of  the  males  and  41%  of  the  females  responded  that  they  ate 
more  fried  fish.  Gender  differences  were  noted  in  the  consumption  of  french 
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fried  potatoes  versus  baked/boiled  potatoes.  When  potatoes  were  eaten,  french 
fried  potatoes  were  chosen  more  frequently  by  males  (males  60S,  females  40%). 
Baked/boiled  potatoes  were  eaten  more  often  by  34%  of  the  females. 

After  the  1985  nutrition  initiatives  were  implemented,  the  service  of  2% 
low  fat  milk  instead  of  whole  milk  was  one  of  the  first  changes  to  take  place. 
Monitoring  milk  consumption  is  important  not  only  for  determining  the  effects 
that  dairy  products  have  on  fat  intakes,  but  also  on  calcium  intakes.  For 
these  reasons,  basic  trainees  were  specifically  asked  about  their  past  milk 
consumption  habits  (Tables  23-24). 


Table  23.  Milk  Consumption  in  an  Average  Day  Prior  to  Basic  Training  as 
Reported  by  U.S.  Army  Basic  Trainees. 


GLASSES  PER  DAY 

GENDER 

0 

1/2 

1 

1  1/2 

2 

>2 

Male  (N=128) 
Female  (N=130) 

12  (9%) 
27(21%) 

11  (9%) 
17(13%) 

23(18%) 

30(23%) 

16(13%) 
10  (8%) 

22(17%) 

25(19%) 

44(34%)  t 
21(16%) 

#=Signlf icant  at  p<0.05  level 

As  expected  males  and  females  drank  significantly  different  (p<0.05) 
amounts  of  milk  (Table  23).  More  females  than  males  reported  drinking  no  milk 
in  an  average  day  (males  9%,  females  21%).  Milk  consumption  of  more  than  2 
glasaeB/day  was  reported  by  fewer  females  than  males  (males  34%,  females  16%). 
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Table  24.  Types  of  Milk  Consumed  Prior  to  Basic  Training  as  Reported  by 
U.S.  .Army  Basic  Trainees. 


TYPE  OF 

MILK 

GENDER 

NO  MILK 

WHOLE 

LOW  FAT 

SKIM 

CHOCOLATE 

Hale  (N-128) 

4  (32) 

67(522) 

41(322) 

6  (52) 

10  (82)  # 

Female  (N«129) 

13(102) 

48(372) 

46(362) 

14(112) 

8  (62) 

^“Significant  at  p<0.05  level 

A  significant  difference  (p<0.05)  was  noted  between  males  and  females  for 
the  usual  type  of  milk  consumed  prior  to  basic  training  (Table  24).  While 
almost  equal  percentages  of  males  (322)  and  females  (362)  reported  usually 
drinking  low  fat  milk,  differences  were  found  for  whole,  skim,  and  no  milk 
consumption.  Whole  milk  was  drunk  by  522  of  the  males  and  372  of  the  females, 
while  skim  milk  was  drunk  by  52  of  the  males  and  112  of  the  females.  Data 
were  not  available  to  determine  whether  the  differences  in  whole  and  skim  milk 
consumption  were  due  to  attempts  to  lose  weight,  nutritional  beliefs  about 
CHD,  or  preferences.  In  Table  24  a  greater  percentage  of  the  females  (10%) 
than  males  (32)  reported  not  usually  drinking  any  milk  at  all.  The  number  of 
subjects  not  drinking  milk  in  Table  23  is  different  from  that  in  Table  24 
because  the  questions  in  Table  23  were  phrased  to  obtain  information  on  daily 
milk  consumption  and  many  subjects  answered  that  they  did  not  drink  milk 
daily.  In  Table  24  the  questions  were  phrased  to  catch  the  trainees  who  drank 
milk  infrequently  and  therefore  the  information  on  subjects  that  do  not  drink 
milk  is  more  representative  of  people  who  never  drink  milk  at  all  due  to 
allergies,  etc. 
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Eggs  have  been  shown  to  be  the  most  significant  source  of  dietary 
cholesterol  in  the  Array  diet  (6,51,52).  Basic  trainees  were  asked  to  report 
the  average  number  of  visible  eggs  eaten  per  week  prior  to  basic  training. 
Significant  differences  were  noted  between  the  genders  (Table  25).  Almost 
twice  as  many  males  as  females  reported  eating  more  than  4  eggs/week  (males 
59X,  females  342).  Consumption  of  more  than  10  eggs  per  week  was  reported  by 
9%  of  the  males  but  by  only  IX  of  the  females.  A  comparison  to  actual  egg 
consumption  during  basic  training  will  be  discussed  later. 


Table  25.  Number  of  Visible  Eggs  Eaten  per  Week  Prior  to  Basic  Training 
as  Reported  by  U.S.  Array  Basic  Trainees. 


NUMBER  OF 

EGGS 

GENDER 

0 

1-2 

3 

4-6 

7-10 

>10 

Male  (N-127) 

10  (8Z) 

25(202) 

17(132) 

44(352) 

19(15%) 

12  (92)  # 

Female  (N-130) 

26 (20X) 

42(322) 

18(142) 

35(272) 

8  (62) 

1  (ID 

^“Significant  at  p<0.05  level 

Basic  trainees  were  asked  about  their  current  attitudes  toward  salt  and 
sugar  (Table  26).  On  an  8-point  answer  scale  where  4“"neither  important  nor 
unimportant"  to  their  enjoyment  of  food,  females  averaged  4.2  for  both  salt 
and  sugar.  Males  averaged  around  5,  which  indicated  that  salt  and  sugar  were 
"slightly  important"  to  their  enjoyment  of  food. 
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Table  26.  Attitude  of  Basic  Trainees  Toward  Condiment  Use. 


ITEM 

AVERAGE 

IMPORTANCE  OF  ITEM  TO 

FOOD  ENJOYMENT® 

MALES 

FEMALES 

TOTAL 

Salt 

4.7 

4.2 

4.3 

Sugar 

5.0 

4.2 

4.4 

®These  Items  were  rated  on  an  8-polnt  scale  In  which  0-"not  at  all  Important," 
l*"very  unimportant,"  4""neither»"  and  7«"very  important." 

Characteristics  of  the  Dining  Facility 

The  consolidated  dining  facility  where  data  were  collected  was  typical  of 
other  basic  trainee  dining  facilities  on  post.  At  Fort  Jackson,  a  civilian 
food  service  corporation  was  responsible  for  the  operation  of  all  basic 
trainee  dining  facilities.  This  particular  dining  facility  was  responsible 
for  the  preparation  of  all  the  food  consumed  by  one  training  battalion 
(trainees  and  cadre),  whether  in  garrison  or  at  field  training  sites. 

The  physical  layout  of  the  dining  facility  Included  two  separate  but 
connected  dining  areas  with  a  total  seating  capacity  of  approximately  420 
persons.  Males  ate  separately  from  females,  although  one  male  company  entered 
the  dining  facility  from  the  female  side.  Four  hot  food  serving  lines  (two 
per  side)  and  two  cold  food  serving  lines  (one  per  side)  were  used  during 
service  at  each  meal. 

Although  the  civilian  contractor  was  responsible  for  the  majority  of  the 
food  preparation  functions,  military  personnel  did  play  a  significant  role  in 
other  food  service  operations.  Basic  trainees,  detailed  as  kitchen  police 
workers  (KPs),  were  responsible  for  the  service  of  food,  dish  and  warewashing, 


sanitation,  and  some  food  preparation.  A  military  supervisor  was  responsible 
for  the  overall  supervision  of  the  KPs.  Dining  facility  managers  provided  KPs 
with  portion  size  and  serving  utensil  instructions  prior  to  each  meal.  Head 
count  duties  were  performed  by  drill  instructors  on  a  rotating  schedule.  The 
constant  turnover  of  military  personnel  and  their  unfamiliarity  with  their 
duties  probably  impacted  adversely  on  the  speed  of  service,  the  time  that 
trainees  had  to  eat,  and  on  the  standardization  of  portion  sizes. 

Compartmentalized  trays  were  used  for  food  service  at  both  the  dining 
facility  and  field  feeding  sites.  Glasses  or  mugs  were  picked  up  prior  to 
entering  the  dining  facility.  As  the  basic  trainees  entered  the  dining 
facility,  each  was  required  to  drink  one  glass  of  water  as  a  preventative 
measure  against  heat  injury.  Only  one  glass  or  mug  was  allowed  per  trainee. 
The  glass  and  mug  held  equal  volumes  of  fluid  (~1Q  oz  when  filled  to 
capacity).  Canteen  cups  were  used  to  hold  beverages  in  the  field  when  MRE 
meals  were  served. 

This  style  of  service  differed  from  previous  dining  facility  studies  where 
standard  dining  facility  trays,  china,  and  glassware  were  used.  Since 
subjects  were  allowed  only  one  beverage  container,  consumption  patterns  (both 
quantity  and  variety)  may  have  been  different  from  previous  studies  where  more 
than  one  glass  or  mug  had  been  allowed.  However,  the  effect  of  this  factor  on 
beverage  consumption  is  unknown  and  cannot  be  estimated. 
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Characteristics  of  Basic  Trainee  Meal  Periods 


Basic  trainees  consumed  meals  under  significantly  different  conditions 
than  did  soldiers  from  previous  USARIEM  studies  (6,51,52,75)  eating  at  other 
garrison  dining  facilities.  Among  these  differences  were: 


1.  Attendance  at  all  meals  was  mandatory  for  basic  trainees,  while  soldiers 
in  previous  USARIEM  studies  generally  had  a  freedom  of  choice. 

2.  Basic  trainees  marched  to  all  meals  as  units  whereas  soldiers  in  other 
studies  arrived  independently.  This  resulted  in  longer  waits  for  the 
trainees  to  sign  the  head  count  roster  (Basic  Trainees  10-15  min  average 
wait,  other  observed  soldiers  from  Study  IV  <1  min). 

3.  Basic  trainees  were  discouraged  from  socializing  during  the  meal  period 
while  other  observed  soldiers  used  the  meal  period  for  socialization, 
relaxation,  as  well  as  food  consumption. 

4.  Basic  trainees  at  this  facility  were  given  approximately  one  half  hour  to 
sign  the  head  count  roster,  select  foods,  and  consume  meals.  In  a 
previous  dining  facility  study  (Study  IV)  other  soldiers  were  given  longer 
meal  periods:  60  minutes  or  longer  for  75%  of  the  sample,  45  min  for  10% 
of  the  sample,  and  30  min  or  less  for  14%  of  the  sample. 


A  comparison  of  the  length  of  time  that  these  basic  trainees  were  given 
and/or  took  to  select  and  consume  meals  was  made  with  preliminary  data  from 
soldiers  in  Study  IV  eating  under  normal  dining  facility  conditions  (Table 
27).  Since  this  basic  trainee  dining  facility  was  a  consolidated  dining 
facility  feeding  six  companies,  results  obtained  from  a  company  level  dining 
facility  may  differ.  The  extent  of  these  differences  is  not  known.  The 
dining  facility  used  for  comparison  also  was  a  consolidated  dining  facility; 
however,  the  average  census  for  the  dining  facility  in  Study  IV  was  300  meals 
compared  to  the  1200  meals  served  at  the  basic  trainee  dining  facility  (75). 

The  average  time  taken  to  select  meals  was  similar  for  the  two  groups 
(Table  27).  However,  the  ranges  of  selection  times  were  different,  with  the 
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range  for  basic  trainees  about  5  minutes  greater  at  breakfast  and  12  minutes 
greater  at  dinner.  These  differences  may  have  occurred  because  of  differences 
in  physical  layouts,  experience  of  food  servers  (inexperienced  KPs  vs. 
experienced  military  cooks),  difficulties  with  traffic  flow,  and  different 
head  count  systems  used  by  various  drill  instructors.  The  greater  time  range 


Table  27.  Comparison  of  Average  Selection  and  Consumption  Times  for  Basic 
Trainees  and  Other  U.S.  Soldiers. 


AVERAGE 

SELECTION 

TIMES 

(min)a 

GROUP 

BREAKFAST 

RANGE 

LUNCH 

RANGE 

DINNER 

RANGE 

Basic  Trainees 

4 

9 

5 

12 

6 

19 

Other  Soldiers** 

4 

4 

4 

4 

5 

7 

AVERAGE  CONSUMPTION  TIMES  (min)a 

Basic  Trainees 

10 

18 

12 

21 

12 

18 

Other  Soldiers 

16 

33 

19 

60 

19 

80 

aTimes  have  been 

rounded  to  the 

nearest 

minute. 

^Preliminary  data  for  Other  Soldiers  obtained  from  Study  IV  (Fort  Devens  II) 
(75). 

was  not  attributable  to  differences  in  selection  times  of  individual  trainees 
since  they  were  moved  through  the  serving  lines  as  fast  as  possible. 

The  average  time  spent  consuming  a  meal  was  greater  for  other  soldiers 
than  for  basic  trainees  (Table  27).  Other  soldiers  took  an  average  of  6  tain 
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longer  at  breakfast  and  7  min  longer  at  lunch  and  dinner  to  eat  their  meals. 
These  differences  were  probably  due  to  the  absence  of  socialization  and 
relaxation  during  basic  trainee  meal  periods.  The  wide  ranges  of  consumption 
times  for  other  soldiers  support  this  theory  (33  min  for  breakfast,  60  min  for 
lunch,  80  min  for  dinner).  Even  though  the  average  time  allowed  for 
consumption  of  food  was  very  short,  the  basic  trainees  were  allowed  sufficient 
time  to  consume  enough  food  to  meet  or  exceed  the  requirements  of  the  MRDA 
(See  upcoming  section  on  Nutritional  Adequacy).  It  appears  that  the  trainees 
are  receiving  enough  time  to  eat,  but  they  do  not  have  time  to  socialize  or 
relax  at  meals. 

Dining  Facility  Evaluation 

The  participants  in  this  study  were  asked  to  evaluate  their  dining 
facility.  They  were  asked  to  rate  12  possible  problem  areas  using  a  5-point 
rating  scale,  where  l="signif leant  problem,"  2="minor  problem,"  3="neither 
problem  nor  attraction,"  A="minor  attraction,"  and  5="significant  attraction." 
The  results  are  in  Table  28,  with  the  12  possible  problem  areas  ranked  in 
order  from  most  positive  to  least  positive  according  to  the  ratings  of  the 
total  sample. 

Five  of  the  twelve  possible  problem  areas  received  average  evaluations  on 
the  positive  side  of  the  scale,  while  seven  received  negative  ratings.  The 
most  positive  was  the  appearance  of  the  dining  area  (x=3.59),  followed  in 
order  by  the  dining  facility  environment  (x=3.A8),  air  quality  (x=3.33), 
convenience  of  the  location  (x”=3.05),  and  the  dining  hall  staff  (x=3.0A). 
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These  positive  evaluations  were  concerned  with  the  physical  nature  of  the 
facility  itself. 

The  area  receiving  the  lowest  evaluation  was  the  length  of  time  allotted 

for  meals  (x=1.72).  Other  problems,  in  order  of  decreasing  severity,  were  the 

/ 

speed  of  service  or  waiting  lines  (x=2.16),  the  quantity  of  food 


Table  28.  Evaluation  of  the  Basic  Trainee  Dining  Facility. 


AVERAGE  RANKING®  BY  THE 

GIVEN  GROUP 

TOPIC 

MALES  FEMALES 

TOTAL 

(N=40)  (N=l 19) 

(N=159) 

Dining  area  appearance 

3.38 

3.72 

3.59 

Dining  facility  environment 

3.61 

3.32 

3.48 

Air  quality 

3.20 

3.37 

3.33 

Convenience  of  location 

3.35 

2.95 

Dining  hall  staff 

3.05 

3.03 

3.04 

Number  of  available  seats 

2.88 

2.89 

2.89 

Number  of  items  per  meal 

2.58 

2.90 

2.81 

Monotony  of  same  facility 

3.10 

2.70 

2.80 

Quality  of  food 

3.10 

2.67 

2.78 

Quantity  of  food 

2.00 

2.34 

2.25 

Speed  of  service  or  waiting  lines 

2.40 

2.08 

2.16 

Length  of  time  allotted  for  meals 

1.93 

1.64 

1.72 

aNumbers  refer  to  a  5-point  scale  where  l="significant  problem,"  2="minor 
problem,"  3="neither  problem  nor  attraction,"  4“"minor  attraction,"  and 
5="significant  attraction." 


(x=2.25),  the  quality  of  food  (x=2.78),  monotony  of  the  same  facility 
(x=2.80),  the  number  of  items  per  meal  (x=2.81),  and  the  number  of  available 
seats  (x-2.89).  These  negative  evaluations  were  concerned  mostly  with  the 
food  itself  and  the  various  factors  which  restricted  the  time  that  the  basic 
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trainees  had  to  be  served  and  to  eat.  Overall,  evaluations  of  the  physical 
attributes  of  the  dining  facility  were  fairly  positive,  while  ratings  of  the 
food  and  the  ability  to  feed  the  trainees  in  the  time  allotted  were  somewhat 
negative.  Both  males  and  females  tended  to  rate  the  same  items  similarly 
with  no  major  discrepancies  in  ratings  by  gender. 

Another  aspect  of  this  study  required  survey  respondents  to  evaluate  the 
effectiveness  of  calorie  cards  in  the  dining  facility  as  well  as  other  health 
and  nutrition  topics.  The  intent  of  the  calorie  cards  is  to  provide 
information  about  the  menu  items  on  the  serving  line.  They  are  color  coded 
with  green  cards  indicating  that  an  item  is  healthy  and  nutritious,  yellow 
indicates  caution  should  be  used,  and  red  means  that  the  item  may  be  high  in 
calories,  fat,  and/or  sodium.  If  the  system  is  used  as  planned,  then  the 
serving  line  should  move  faster  because  soldiers  can  quickly  identify  the 
more  nutritious  items  marked  with  green  card3.  The  results  are  in  Table  29. 
These  questions  were  answered  on  a  5-point  scale  where  l*"strongly  disagree," 
3="neutral  or  undecided,"  and  5«"strongly  agree."  Few  of  the  mean  scores 
were  markedly  different  from  the  neutral  point  of  3.  Regarding  the  calorie 
cards,  the  average  response  indicated  mild  agreement  with  the  idea  that  the 
calorie  cards  helped  in  selecting  nutritious  and  low  calorie  foods.  There 
was  disagreement,  however,  with  the  statement  that  these  calorie  cards  helped 
decrease  time  spent  in  line  waiting  to  be  served. 

On  the  average  the  trainees  agreed  somewhat  that  the  dining  facility  food 
was  healthful,  was  as  nutritious  as  restaurant  food,  provided  as  many  low 
calorie  options  as  foods  eaten  at  home  or  in  restaurants,  and  helped 
overweight  personnel  lose  weight.  However,  subjects  also  agreed  slightly 
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Table  29.  Evaluation  of  Attitudes  Toward  Nutrition  Information. 


ITEM 

MEAN 

SC0REa  AS  RATED  BY 

MALES 

FEMALES  TOTAL 

The  "calorie  cards11  help  me! 

Select  nutritious  food 

3.2 

3.3 

3.3 

Select  low  calorie  food 

3.5 

3.7 

3.6 

Decrease  time  in  line 

2.6 

2.6 

2.6 

The  current  dining  hall  food: 

Provides  a  healthful  diet 

3.5 

3.6 

3.5 

Helps  the  overweight  lose  weight 

3.9 

3.2 

3.4 

Tastes  bland 

3.1 

3.5 

3.4 

Is  as  nutritious  as  in  restaurants 

3.3 

3.2 

3.3 

Helps  me  find  a  low  calorie  meal  as 

easily  as  at  home/ restaurant 

3.3 

3.2 

3.3 

Tastes  salty 

2.2 

1.8 

1.9 

Nutrition  info  before  joining  military: 

Influenced  food  choices  at  home 

and  restaurants 

2.9 

3.2 

3.1 

Increased  awareness  of  nutrition 

3.5 

3.5 

3.5 

Improved  attitude  toward  nutrition 

3.6 

3.6 

3.6 

The  Army  supplies  nutritional  information 

To  help  ua  choose  nutritious  food 

3.7 

3.8 

3.8 

To  help  us  reach  optimal  weight 

3.6 

3.7 

3.7 

Proper  nutrition: 

Is  important  to  overall  health 

4.3 

4.6 

4.5 

Is  important  to  overall  fitness 

4.1 

4.5 

4.4 

aThese  questions  were  answered  on  a  5-point  scale 

where  1«" 

strongly 

disagree,"  3*"neutral  or  undecided,**  and  5 

■"strongly  agree. 

M 

that  the  food  tasted  bland  and  disagreed  with  the  statement  that  it  tasted 
salty. 

The  basic  trainees  agreed  somewhat  that  nutrition  knowledge  gained  prior 
to  Joining  the  Army  increased  their  awareness  of  proper  nutrition  and 
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improved  their  attitude  toward  proper  nutrition.  However,  they  were 
essentially  neutral  (x=3.1)  on  tha  question  pertaining  to  whether  such 
knowledge  had  influenced  their  actual  food  choices  at  restaurants  and  at 
home. 

The  trainees  clearly  agreed  that  the  Army’s  purpose  in  supplying 
nutrition  information  was  to  help  them  choose  more  nutritious  foods  and  help 
them  reach  and  maintain  optimal  body  weights.  Finally,  they  agreed  quite 
strongly  that  proper  nutrition  was  important  to  overall  health  (x»4.5)  and 
fitness  (x“4.4).  For  the  mo3t  part,  both  males  and  females  tended  to  agree 
on  these  items.  As  discussed  before,  the  basic  trainees  were  aware  of  the 
importance  of  proper  nutrition  but  they  were  neutral  on  applying  these 
principles  to  their  food  choices. 

A  Comparison  of  the  Army  Master  Menu  with  the  Study  Menu 

Menu  planning  in  the  U.S.  Army  Is  associated  with  the  Master  Menu,  SB 
10-260  (4).  This  supply  bulletin  is  published  quarterly  by  the  Department  of 
the  Army  (DA) .  The  basic  format  includes  a  30-day  cycle  of  menus  with  a 
standard  short  order  menu  and  daily  a  la  carte  breakfast  menus.  The  basic 
patterns  for  a  breakfast  meal,  standard  short  order  meal,  and  lunch/dinner 
meal  from  the  Master  Menu  are  provided  in  Figure  2.  ^aily  adjustments  are 
made  to  the  standard  short  order  menu  and  daily  a  la  carte  breakfast  menu  to 
provide  variations  in  items  such  as  hot  cereals,  breakfast  meats,  hot  breads, 
fruits/ juices ,  soups,  sandwiches,  and  salads/salad  dressings.  Specialty  or 
ethnic  menus  are  provided  for  holidays  or  special  events  which  may  fall 
within  the  specified  menu  quarter.  The  Master  Menu  also  includes  nutrition 
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Figure  2.  Menu  Patterns  For  a  Master  Menu  A  La  Carte  Breakfast,  Short  Order 
Meal,  and  Lunch/Dinner  Meal 


BREAKFAST 

*Chilled  Fruit  or  Juice 
Ready-to-Eat  Cereals 
*Hot  Cereal  or  Potatoes 
Eggs  to  Order 

Pancakes  w/Hot  Maple  Syrup 
French  Toast  w/Hot  Maple  Syrup 
*Breakfast  Meats 
*Special  Hot  Breads 
Toast -Margarine 
Jam  or  Jelly 
Low  fat  (2%)  Milk 
Tea-Coffee 

*These  foods  are  specified  on  the  daily  breakfast  menu 

LUNCH/ DINNER 

Soup / accompaniment 

Entrees  (choice  of  two) 

Starches  (choice  of  one  or  two  depending  upon  entree) 
Vegetables  (choice  of  two) 

Salads  (choice  of  two) 

Low  Calorie  Salad  Dressing 
Baked  Desserts  (one) 

Canned  or  Fresh  Fruit  (one) 

Breads  or  Hot  Breads 
Milk,  Low  Fat  (2%) 

Soft  Drinks 
Tea -Coffee 

SHORT  ORDER 
*Soup  w /  Crackers 
Hamburgers/Cheeseburgers  w /  Roll 
Frankfurters  w/  Roll 
*Special  of  the  Day 

Catsup,  Mustard,  Pickle  Relish,  Chopped  Onions 
French  Fried  Potatoes 
*Salads  and  Salad  Dressing 
^Desserts/ Fruit 
*Beverages 

^Specified  on  the  daily  short  order  meal  menu 
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information,  subsistence  procurement  data,  menu  patterns  for  a  fitness  menu 
(reduced  calorie),  and  suggestions  for  variations  in  types  of  service  offered 
by  dining  facilities. 

Prior  to  the  1970s,  the  Master  Menu  reflected  the  menu  items  served  in 
every  Army  dining  facility  for  any  given  meal  on  any  given  day.  Today,  the 
Master  Menu  is  used  as  a  guide  rather  than  as  doctrine.  These  changes  were 
made  to  allow  local  dining  facility  managers  and  installation  food  advisors 
greater  flexibility  in  planning  a  menu  to  meet  specific  local  requirements  and 
food  availability  (5). 

The  1985  nutrition  initiatives  changed  the  Master  Menu  in  the  following 
manner : 


1.  a  reduction  in  the  frequency  with  which  red  meats,  gravies  and  other 
high  fat  sauces,  deep  fried  menu  items,  and  high  calorie  dessert  items 
were  offered; 

2.  an  increase  in  the  frequency  with  which  fish,  poultry,  and  fruits  were 
offered;  and 

3.  the  addition  of  low  fat  (2%)  milk,  low  calorie  salad  dressings,  and 
herb  mixtures  to  the  menu  (4). 

The  Master  Menu  offers  a  choice  between  margarine  or  butter  but  states  that 
Commodity  Credit  Corporation  butter  will  be  used  when  available  (4). 
Instructions  in  Appendix  J  of  AR  30-1  suggest  that  margarine  should  be 
available  to  military  diners  (5) . 

The  Breakfast  Fitness  Bar  is  a  recent  addition  to  the  food  service 
variations  suggested  in  the  Master  Menu.  Where  possible,  dining  facility 
managers  are  encouraged  to  add  this  service  to  the  normal  a  la  carte 
breakfast.  This  self-service  variation  is  suggested  so  that  the  military 
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diner  will  have  lower  calorie,  lower  fat,  higher  fiber  menu  alternatives 
available  at  breakfast.  A  suggested  list  of  foods  which  may  be  offered 
includes:  non-sugar  coated,  whole  grain  ready-to-eat  cereals;  hot  whole-grain 

cereals;  fresh,  frozen,  dried,  and/or  canned  fruits;  unsweetened  fruit  juices; 
low  fat  yogurt;  low  fat  cheeses;  low  fat  (2%)  and  skim  milks;  and  whole  grain 
bread  products  (A). 

Although  dining  facility  managers  have  been  given  menu  planning 
flexibility,  menus  must  still  conform  to  the  nutritional  standards  provided  in 
AR  AO-25  and  Appendix  J  of  The  Army  Food  Service  Program  (AR  30-1)  (A,5,A7). 
Previous  USARIEM  dining  facility  studies  reported  that  the  Master  Menu  was 
used  as  a  guide  for  local  menu  preparation  in  two  military-operated  dining 
facilities.  In  a  contractor-operated  dining  facility,  the  Master  Menu  was  not 
used.  Nutrient  intake  data  did  not  appear  significantly  different  in  these 
dining  facilities  (6,51,52). 

Menu  writing  at  Fort  Jackson  was  the  responsibility  of  each  contract 
dining  facility  manager  for  his/her  assigned  dining  facility.  Although  daily 
variations  in  specific  menu  items  occurred  between  dining  facilities,  overall 
patterns  and  type  of  foods  offered  were  similar  for  all  dining  facilities. 
Menus  were  written  in  compliance  with  all  regulatory  and  contractual 
requirements  as  well  as  to  meet  the  approval  of  the  installation  menu  board. 
The  menus  reflected  the  desires  of  troop  commanders,  although  these  requests 
were  subject  to  the  same  approval  processes. 

The  dining  facility  and  field  menus  used  during  the  data  collection  phase 
of  this  study  were  based  on  the  Master  Menu,  Contractor  standard  operating 
procedures  (SOPs),  and  other  local  procedures.  These  menus  are  provided  in 
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Appendices  K  and  L.  The  general  menu  pattern  was  similar  to  the  standard 
breakfast,  lunch,  and  dinner  menu  patterns  identified  in  the  Master  Menu  with 
the  following  exceptions} 

1.  Soup  was  not  offered  at  any  meal; 

2.  A  sweet  baked  dessert  was  offered  only  at  the  lunch  meal; 

3.  A  greater  number  of  salads  were  offered; 

4.  Fresh  fruits  were  available  at  every  meal; 

5.  Regular  as  well  as  low  calorie  salad  dressings  were  offered; 

6.  Hot  breads  were  not  available  at  any  r.eal;  and 

7.  Gravies  were  offered  at  almost  every  lunch/ dinner  meal. 

Other  menu  and/or  procedural  differences  were  noted  between  this  basic 
trainee  dining  facility  and  previously  studied  dining  facilities  (6,51,52). 

No  standard  short  order  menu  was  offered  to  these  basic  trainees.  Absence  of 
a  short  order  menu  removed  many  popular  foods  which  are  major  sources  of  fat 
and  saturated  fat.  Although  salads  were  presented  according  to  a  salad  bar 
concept,  salad  items  were  controlled  by  servers.  Previous  dining  facilities 
had  self-service  salad  bars  which  allowed  soldiers  greater  access  to  high 
calorie,  high  fat  items  such  as  eggs,  olives,  salad  dressings,  etc.  (6,51,52). 

A  modified  breakfast  fitness  bar  was  offered  at  this  dining  facility. 

These  menu  items  were  self-service  and  included  low  fat  yogurt,  raisins, 
cottage  cheese,  and  canned  fruits.  Low  fat  yogurt  also  was  served  at  the 
lunch  and  dinner  meals.  The  location  of  the  breakfast  bar  at  the  end  of  the 
cold  serving  line,  out  of  the  main  traffic  flow,  may  have  reduced  its  usage. 
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A  direct  comparison  of  the  entrees  listed  on  the  Master  Menu  with  those 
listed  on  the  dining  facility  menu  indicated  that  the  Master  Menu  was  indeed 
used  as  a  guide  during  menu  preparation.  Identical  entrees  appeared  fifty 
percent  of  the  time  and  many  of  the  remaining  entrees  used  similar  types  of 
meato  (Chili  vs.  Meat  Sauce,  Baked  Turkey  vs.  Turkey  Cutlet,  etc.). 

The  results  of  the  study  menu  analysis  are  presented  in  Appendix  M. 
Generally,  the  dining  facility  and  field  menus  provided  sufficient  nutrients 
to  meet  or  exceed  the  guidelines  provided  in  AR  40-25.  Field  menus  were 
deficient  in  available  calcium  due  to  the  local  stipulation  that  dairy 
products  or  menu  items  containing  dairy  products  would  not  be  sent  to  the 
field. 

A  direct  comparison  of  the  average  available  nutrients  provided  by  the 
Master  Menu  and  study  menu  could  not  be  made.  Although  methods  used  to 
analyze  che  two  menus  were  similar,  the  mix  of  foods  used  was  entirely 
different.  For  instance,  the  Master  Menu  analysis  reflected  the  use  of  only 
low  calorie  salad  dressings  at  all  meals,  while  the  study  menu  analysis 
included  both  regular  and  low  calorie  dressings.  The  Master  Menu  analysis  did 
not  reflect  the  numerous  salads  offered  at  Fort  Jackson  and  did  not  take  into 
consideration  the  consumption  of  soft  drinks. 

Menu  analysis  techniques  should  be  further  developed  and  standardized  at 
USARIEM.  Although  this  tool  has  limited  value  in  predicting  actual  dietary 
intakes,  its  use  provides  a  better  understanding  of  the  overall  dining 
facility  operation.  With  this  better  understanding,  a  comparison  of  the 
results  obtained  from  different  dining  facility  studies  would  be  facilitated. 
However,  before  this  can  happen,  decisions  concerning  the  items  to  be 


included,  the  appropriate  serving  size,  and  the  use  of  observed  recipe  data  in 
the  analysis  need  to  be  made. 

Dietary  Intake  Analysis 

The  nutrient  content  of  the  diets  consumed  by  the  subsample  of  forty-one 
male  and  forty  female  basic  trainees  was  determined  by  collecting  food  intake 
and  food  preparation  data  for  seven  days.  Recipe  and  nutritional  analyses 
were  performed  using  an  automated  data  base  (see  Methods  section).  A 
comparison  of  the  nutrient  content  of  those  observed  recipes  which  were 
prepared  more  than  once  revealed  several  major  differences.  These  differences 
were  the  result  of  available  ingredients,  recipe  extension  problems,  and  the 
preparation  techniques  utilized  by  different  dining  facility  cooks.  Major 
differences  in  recipe  preparation  had  been  noted  in  previous  USARIEM  dining 
facility  studies  although  these  data  have  not  been  fully  analyzed  or 
previously  reported.  Complete  results  of  this  recipe  comparison  are  presented 
and  discussed  in  Appendix  N. 

A  visual  estimation  method  utilizing  trained  data  collectors  collected  96% 
of  the  data  (Table  30) .  Dietary  intake  was  obtained  by  dietary  recall  for 
another  2%  of  the  data.  When  food  intake  information  could  not  be.  obtained 
from  a  test  subject  by  any  of  the  above  methods,  the  missing  nutrients  values 
were  replaced  by  calculated  means  for  similar  meals  ftoui  that  subject’s  data. 

Field  Feeding 

These  basic  trainees  did  not  eat  all  of  their  meals  in  the  dining  facility 
because  the  time  required  to  transport  troops  back  to  the  dining  facility 
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Table  30.  Number  of  Meals  Collected  at  Breakfast,  Lunch,  Dinner  per  Data 
Collection  Site  (Method). 


DATA  COLLECTION 
SITE  (METHOD) 

MALE 

FEMALE 

TOTAL 

B 

L 

D 

B 

L 

D 

(N) 

(%)a 

Facility 

253 

188 

266 

277 

138 

257 

1379 

81% 

Field 

28 

67 

18 

0 

131 

17 

261 

15% 

MRE 

0 

19 

0 

0 

0 

0 

19 

1% 

Other 

0 

2 

0 

0 

1 

0 

3 

<1% 

Missing 

6 

11 

3 

3 

10 

6 

39 

17. 

Total 

287 

287 

287 

280 

280 

280 

1701 

100  % 

Percentages  have 

been  rounded 

to  the 

nearest 

whole  number  and  therefore  may 

not  add  up  to  100%. 

would  have  adversely  affected  the  training  schedule.  Food  was  served  in  the 
field  as  well  as  in  the  dining  facility  for  16  of  the  21  meals.  Commanders 
also  were  given  the  option  of  serving  the  MRE  operational  ration  Instead  of 
the  Army  A-ration  (food  prepared  by  the  dining  facility).  The  MREs  eaten  at  2 
meals  in  the  field  accounted  for  only  1%  of  the  total  number  of  meals  consumed 
during  the  study.  The  commanders  appeared  to  use  MREs  very  seldom  during 
basic  training. 

A-ratlon  menus  served  in  the  field  were  generally  the  same  as  those  served 
in  the  dining  facility.  However,  fewer  foods  were  available  in  the  field 
(Appendixes  K  and  L) ,  because  local  restrictions  prohibited  the  use  of  dairy 
products,  foods  combined  with  dairy  products,  and  fish  in  the  field.  As  a 
result  of  the  milk  restriction,  dry  ready-to-eat  cereals  were  not  offered  at 
breakfast  meals  in  the  field.  Food  safety  was  the  reason  most  often  cited  for 
these  restrictions. 
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The  results  of  the  dietary  intake  analysis  of  14  A-ration  meals  consumed 
in  the  field  are  presented  in  Appendix  0  and  the  analysis  of  2  meals  of  MREs 
in  Appendix  P.  A  significant  difference  (p<0.05)  was  determined  for  the 
energy  (kcal)  intake  between  dining  facility  and  field  meals  at  7  of  the  14  A- 
ration  meals  served  in  the  field  (Appendix  0,  Table  0-1).  Overall,  energy 
intakes  were  lower  in  the  field  than  in  the  dining  facility.  At  the  two  meals 
where  energy  intakes  were  approximately  the  same  for  the  field  and  the  dining 
facility  meals,  a  higher  percentage  of  soldiers  in  the  field  were  selecting 
the  higher  calorie  meat  items,  which  raised  their  energy  intakes.  The 
frequency  with  which  menu  items  were  selected  at  all  dining  facility  and  field 
meals  are  presented  in  Appendix  Q. 

Significant  differences  between  the  energy  intakes  of  meals  eaten  in  the 
dining  facility  and  field  were  due  to  three  major  factors.  First,  the  total 
number  of  available  foods  was  lower  in  the  field.  Second,  dairy  products 
(milk  and  cheese)  were  not  served  in  the  field.  And  third,  portion  sizes 
served  in  the  field  were  generally  smaller,  since  the  food  delivered  to  the 
field  had  to  be  “s*  -etched"  to  feed  everyone.  This  does  not  necessarily  mean 
that  sufficient  food  was  not  sent  to  the  field,  but  that  emphasis  was  placed 
on  control  of  portion  sizes  to  ensure  that  the  individuals  at  the  end  of  the 
serving  line  would  have  food.  Soldiers  were  allowed  to  have  second  servings 
if  any  food  was  left  after  everyone  had  been  served. 

Plate  Waste 

Results  of  the  study  menu  analysis  indicated  that  the  dining  facility  was 
providing  more  than  adequate  amounts  of  all  nutrients;  however,  providing 
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well-balanced  meals  does  not  ensure  that  the  foods  ultimately  selected  and 
eaten  will  be  nutritionally  adequate.  Although  plate  waste  may  occur  for  a 
variety  of  reasons,  extensive  plate  waste  may,  in  part,  explain  inadequate 
nutrient  intakes  (i.e.,  nutrient  intakes  below  the  MRDA) .  Therefore,  the 
nutritional  content  of  foods  served  to,  but  not  eaten  by  the  basic  trainees 
(plate  waste)  was  analyzed  by  two  different  methods.  One  method  involved 
calculating  the  mean  nutrient  content  of  the  plate  waste.  The  other  method 
yielded  the  nutrient  value  from  plate  waste  as  a  percent  of  the  total 
nutrients  selected  (Table  31). 


Table  31.  Analysis  of  Plate  V/aste  for  Selected  Nutrients  for  Seven  Days. 


BREAKFAST 

LUNCH 

DINNER 

NUTRIENT 

MEAN±SD  %T0TAL 

MEAN*SD  %TOTAL 

MEAN*SD  %TOTAL 

MALES 

Energy  (kcal) 

240*226 

3% 

199*202 

17. 

235*191 

37. 

Protein  (g) 

8*8 

3% 

8*12 

27. 

7*12 

27. 

Fat  (g) 

8*11 

3% 

8*10 

17. 

7*8 

37. 

Carbohydrate  (g) 

36*36 

3% 

26*24 

37. 

32*24 

37. 

Cholesterol  (mg) 

99*210 

3% 

31*21 

17. 

30*40 

27. 

Iron  (mg) 

2*3 

3  % 

2*2 

37. 

2*2 

37. 

Sodium  (mg) 

373*436 

37. 

421*546 

27. 

550*466 

3% 

Calcium  (mg) 

118*139 

37. 

54*71 

17. 

75*115 

27. 

FEMALES 


Energy  (kcal) 

717*551 

11% 

388*285 

6% 

515*377 

9% 

Protein  (g) 

23*20 

12% 

15*13 

6% 

18*16 

17 

Fat  (g) 

25*25 

12% 

13*13 

6% 

20*19 

8% 

Carbohydrate  (g) 

104*72 

11% 

54*41 

17. 

68*45 

10% 

Cholesterol  (mg) 

212*271 

14% 

44*35 

57. 

63*60 

17. 

Iron  (mg) 

6*7 

12% 

3*2 

77. 

4*3 

8% 

Sodium  (mg) 

836*840 

10% 

859*884 

17. 

1096*910 

9% 

Calcium  (mg) 

420*373 

15% 

101*80 

6% 

125*145 

5% 

33 


Overall,  females  returned  more  available  nutrients  than  did  males,  but 
there  was  a  great  deal  of  variability  for  both  males  and  females.  Standard 
deviations  for  both  males  and  females  were  greater  than  the  mean  nutrient 
values.  While  the  plate  waste  values  calculated  as  a  percent  of  the  total 
nutrients  selected  do  not  reflect  this  variability,  they  were  useful  in 
identifying  trends.  The  nutrients  returned  by  males  were  uniformly 
distributed  between  breakfast,  lunch,  and  dinner.  Nutrient  values  of  the 
plate  waste  were  generally  2-3%  of  the  total  selected  nutrients.  Therefore, 
the  males  generally  ate  most  of  what  they  took.  Conversely,  the  distribution 
of  nutrients  returned  by  females  was  not  uniform  at  all  meals.  Females  ate 
more  of  their  food  at  lunch,  although  they  still  discarded  2-3  times  more 
nutrients  than  males.  On  the  average,  females  discarded  the  most  nutrients  at 
breakfast.  The  data  cannot  differentiate  between  whether  the  females  selected 
or  were  given  more  food  than  they  were  willing  or  able  to  consume  but  they 
showed  that  females  discarded  larger  amounts.  In  their  evaluation  of  the 
dining  facility  (Table  28),  females  rated  quantity  of  food  served  to  them  as  a 
minor  problem.  Unfortunately,  the  question  did  not  ask  whether  too  much  or 
too  little  food  was  the  problem.  The  intake  of  smaller  portions  of  food  also 
was  consistent  with  the  desire  of  62%  of  the  females  to  lose  weight  (Table  8) . 
However,  again  no  definite  conclusions  can  be  drawn. 

When  subjects  returned  food,  the  reason  why  the  food  had  not  been  eaten 
was  recorded.  Table  32  presents  the  reasons  and  the  frequency  with  which  the 
reasons  were  cited  for  plate  waste.  An  unspecified  category  was  created  to 
include  data  from  subjects  who  would  not  provide  information  or  the  less 
frequent  instances  when  the  data  collector  failed  to  obtain  the  information. 


Table  32.  Frequency  of  Reasons  Cited  for  Plate  Waste. 


MALE 

FEMALE 

Unspecified 

94 

119 

No  Time 

44 

78 

Full 

33 

62 

Don’t  Like 

33 

47 

Gave  Away 

12 

2 

No  Accompaniments 

9 

0 

Not  Hungry 

4 

17 

Too  Much 

4 

26 

On  A  Diet 

3 

0 

Feel  Ill 

4 

9 

Did  Not  Ask  For  Food 

2 

3 

Served  Too  Often 

0 

2 

Didn’t  Want 

5 

13 

Not  Thirsty 

0 

1 

Saved 

1 

4 

Threw  Away 

2 

0 

Too  Cold 

1 

2 

Bugs  in  Food 

1 

1 

Raw/Not  Cooked 

2 

0 

Too  Sweet 

1 

2 

Too  Mushy 

3 

5 

Not  Ripe 

1 

0 

Too  Dry 

1 

0 

Looks  Bad 

0 

4 

Overcooked 

0 

2 

Burnt 

1 

0 

Too  Spicy 

0 

2 

Rotten 

2 

3 

Dirt  on  Food 

2 

0 

Too  Soupy 

0 

1 

The  most  frequent  reason  for  not  eating  all  the  food  that  was  served 
(excluding  unspecified)  was  no  time.  The  fact  that  no  time  was  the  most 
frequent  reason  given  for  plate  waste  supports  the  results  of  the  section  on 
Dining  Facility  Evaluation  in  which  the  length  of  time  allotted  for  meals 
received  a  very  poor  evaluation  (Table  28).  As  reported  in  the  preceding 
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section  on  the  Characteristics  of  Basic  Trainee  Meal  Periods,  the  basic 


trainees  spent  an  average  of  4-6  min/mea!  to  select  their  foods  and  an  average 
of  10-12  min/meal  to  eat  the  foods.  The  selection  times  were  longer  than  for 
other  soldiers  in  a  previous  USARIEM  study  (75)  but  the  consumption  times  were 
about  6-7  min  shorter. 

The  next  most  common  reasons  for  plate  waste  were:  feeling  full  and 
dislike  of  a  particular  food.  Overall,  very  few  reasons  attributed  plate 
waste  to  poor  quality  of  food.  This  concurs  with  the  section  of  Dining 
Facility  Evaluation  (Table  28)  in  which  the  quality  of  food  was  not  seen  as  a 
problem  or  an  attraction.  Females  more  frequently  cited  feeling  full  and 
having  too  much  food  as  reasons  for  plate  waste  than  did  males,  which 
indicates  that  the  females  were  served  more  food  than  they  wanted  or  needed. 

Nutritional  Adequacy 

The  military  recommended  dietary  allowances  (MRDA)  were  used  to  determine 
nutritional  adequacy  (47).  Briefly,  the  MRDA  are  comparable  with  the  National 
Academy  of  Sciences  Recommended  Dietary  Allowances  (RDA)  (46)  used  nationally, 
although  the  MRDA  for  protein  (male  100  mg,  female  80  mg)  is  higher  than  the 
RDA  (male  56  mg,  females  44  mg).  The  higher  MRDA  for  protein  does  not  signify 
a  higher  physiological  requirement  for  soldiers,  but  rather  reflects  the 
Army’s  desire  to  increase  food  palatability  and  acceptance. 

The  mean  nutrient  intakes  of  both  male  and  female  basic  trainees  taking 
part  in  this  study  met  or  exceeded  the  MRDA  for  the  nutrients  included  in  this 
analysis  (Table  33).  However,  while  the  mean  calcium  intake  for  females  (907 
mg)  may  have  been  within  the  MRDA  range  of  800  -  1200  mg,  the  relatively  young 


Table  33-  Mean  Daily  Intake  of  Selected  Nutrients  For  7  Days  For  U.S.  Army 
Basic  Trainees. 


MALES 
(N=41 ) 

FEMALES 

(N=40) 

MRDA  OR 

INTAKE 

MRDA  OR 

INTAKE 

NUTRIENT 

TARGET 

MEAN*SD 

TARGET 

MEAN*SD 

Energy  (kcal) 

2800-3600 

3199*736 

2000-2800 

2467*560 

it 

Protein  (g) 

100 

125*33 

80 

96*22 

it 

(%PRO) a 

none 

16*4 

none 

16*5 

Fat  (g) 

none 

121*41 

none 

94*34 

it 

(%FAT)b 

£35 

34*10 

£35 

34*11 

Carbohydrate  (g) 

none 

410*97 

none 

318*74 

it 

(%CHO)c 

50-55 

52*12 

50-55 

52*14 

Vitamin  A  (meg  RE) 

1000 

2162*2192 

800 

1690*1338 

it 

Ascorbic  Acid  (mg) 

60 

200*85 

60 

165*117 

it 

Thiamin  (mg) 

1.6 

2.82*0.9 

1.2 

2*0.6 

it 

Riboflavin  (mg) 

1.9 

3.01*1 

1.4 

2.2*0. 7 

it 

Niacin  (mg) 

21d 

33*9 

16d 

27*7.4 

it 

Vitamin  Bj 2  (meg) 

3.0 

5*2 

3.0 

3.65*1.5 

it 

Calcium  (mg) 

800-1200 

1344*691 

800-1200 

907*428 

it 

Phosphorus  (mg) 

800-1200 

2109*615 

800-1200 

1600*392 

it 

Iron  (mg) 

10-18 

24*9 

18 

18.4*7 

it 

Sodium  (mg) 

— 

5929*1808 

— 

4420*1158 

it 

Cholesterol  (mg) 

none 

703*208 

none 

418*219 

it 

a%PRO~Percent  of  total  energy  from  protein. 
b%FAT=Percent  of  total  energy  from  fat. 
c%CHO=Percent  of  total  energy  from  carbohydrate. 

dMRDA  values  for  niacin  are  calculated  in  milligrams  of  Niacin  Equivalents. 
#=Signif leant  differences  between  males  and  females  at  p<0.05. 


age  of  this  sample  does  suggest  that  calcium  requirements  should  be  at  the 
high  end  of  the  range.  In  this  case,  calcium  intakes  by  the  majority  of  the 
females  would  have  been  borderline. 

The  MRDA  and  RDA  were  developed  as  guidelines  for  populations  not  for 
individuals  and  the  average  dietary  Intakes  for  all  subjects  for  all  7  days 
met  the  MRDA.  However,  the  large  standard  deviations  for  some  nutrients 
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indicate  a  need  for  further  analysis  to  determine  the  extent  of  inadequate  and 
excessive  intakes.  A  substantial  number  of  females  (47%)  had  calcium  intakes 
at  or  below  the  minimum  of  the  recommended  range  of  800-1200  mg  calcium,  with 
only  15%  of  this  female  sample  exceeding  the  upper  limit  (Table  34).  Only  12% 
of  the  males  had  calcium  intakes  less  than  the  minimum  level  of  800  mg 
calcium,  whereas  60%  had  calcium  intakes  exceeding  the  upper  limit  of  1200  mg. 
Although  greater  than  the  requirements,  high  calcium  intakes  would  not  be 
detrimental  to  persons  without  kidney  disease.  On  the  other  hand,  the  number 
(47%)  of  females  with  inadequate  calcium  intakes  may  pose  a  health  problem 
because  bone  is  probably  still  growing  in  20  year  old  young  adults. 

As  would  be  expected,  dairy  products  provided  the  greatest  contribution  to 
the  calcium  intakes  of  both  males  and  females  (males  47%,  females  49%).  Menu 
items  from  the  meat,  grain,  and  vegetable  groups  accounted  for  a  further  35% 
of  the  male  and  33%  of  the  female  calcium  intakes.  Dairy  ingredients  used  in 
the  preparation  of  these  items  were  included  in  their  analysis  and  probably 
accounted  for  a  large  part  of  the  calcium  contribution  of  these  products. 

Table  34.  Distribution  of  Calcium  Intakes  Among  Male  and  Female  Basic 
Trainees . 


CALCIUM  INTAKE 

MALE  (N=41 ) 

FEMALE  (N=40) 

LEVEL 

N  (%) 

N  (%) 

Above  1200  mg 

25  (60%) 

6  (15%) 

800-1200 

11  (27%) 

15  (38%) 

700-799 

2  (5%) 

7  (17%) 

600-699 

1  (2%) 

8  (20%) 

500-599 

2  (5%) 

4  (10%) 
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Milk  beverages  were  the  minor  dairy  food  group  contributing  the  greatest 
percentage  to  calcium  intakes.  Milk  beverages  supplied  73%  of  the  dairy 
groups’  calcium  contribution  to  both  male  and  female  intakes.  Cheese  products 
(cheddar  and  cottage  cheese)  provided  22%  of  the  male's  total  dairy-supplied 
calcium  and  18%  of  the  females.  Yogurt  consumption  accounted  for  9%  of  the 
females*  dairy  calcium  intakes  and  5%  of  the  males*  dairy  calcium.  Yogurt  was 
selected  fifteen  times  by  male  subjects  and  fourteen  times  by  females  during 
the  seven  days.  Yogurt  was  never  selected  at  the  lunch  meal.  Males  more 
frequently  selected  yogurt  at  the  dinner  meal  while  females  selected  yogurt  at 
the  breakfast  and  dinner  meals  equally.  As  a  source  of  calcium,  this  product 
did  not  appear  to  be  very  popular  considering  the  number  of  times  it  was 
selected. 

No  significant  difference  was  found  for  the  type  of  milk  consumed  by  males 
vs.  females  for  nine  meals.  This  analysis  was  limited  to  these  nine  meals 
since  all  subjects  ate  in  the  dining  facility  at  these  meals  and  had  equal 
access  to  milk.  A  summary  of  the  types  of  milk  and  the  frequency  of 
consumption  for  these  meals  is  presented  in  Table  35.  Low  fat  (2%)  white  milk 
was  the  most  frequently  selected  milk  by  both  males  and  females  (42%  and  50%, 
respectively).  The  least  popular  milk  appeared  to  be  skim.  Whole  milk  was 
not  served  in  the  dining  facility.  During  these  nine  meals  7%  of  the  male  and 
female  subjects  did  not  drmk  any  type  of  milk.  With  adjustments  for  the  lack 
of  whole  milk  on  the  dining  facility  menu  and  the  smaller  size  of  this  sample 
of  subjects,  these  figures  appear  to  be  consistent  with  the  past  history  of 
milk  consumption  for  these  soldiers  (Table  24). 


Table  35.  Types  of  Milk.  Consumed  During  Nine  Meals  in  the  Dining  Facility. 


TYPE  OF  MILK 

MALES  (N=41 ) 

FEMALES  (N=40) 

N  (%) 

N  (%) 

Did  not  drink 

3 

(7%) 

3 

(7%) 

2%  White 

17 

(42%) 

20 

(50%) 

2%  Chocolate 

1 

(2.5%) 

5 

(12%) 

Skim 

2 

(5%) 

1 

(2%) 

2%  White/2%  Chocolate* 

14 

(34%) 

9 

(23%) 

2%  White /Skima 

1 

(2.5%) 

2 

(5%) 

2%  White/2%  Choc/Sklma 

3 

(7%) 

- 

- 

aSubjects  selected  a  combination  of  these  types  of  milk  during  the  9  meals. 
Information  is  not  available  as  to  whether  the  different  types  of  milk  were 
mixed  into  one  drink  or  whether  the  type  of  milk  was  alternated  at  different 
meals . 


Milk  was  consumed  most  frequently  at  the  breakfast  meal.  Sixty-three 
percent  of  both  males  and  females  consumed  milk  during  the  four  breakfast 
meals  compared  with  25%  at  the  one  lunch  and  four  dinner  meals.  The  increased 
frequency  of  milk  consumption  at  breakfast  was  attributed  to  the  consumption 
of  dry  cereal  at  that  meal. 

The  mean  amount  of  milk  consumed  by  the  basic  trainees  was  determined  for 
these  nine  meals.  For  this  analysis  milk  consumption  was  divided  into  seven 
different  categories  of  amounts  consumed  (Table  36).  A  mean  value  for  each 
subject  was  calculated  and  included  in  the  appropriate  consumption  category. 

No  significant  differences  were  found  between  males  and  females  in  the  amount 
of  milk  consumed  for  these  nine  meals,  except  that  fewer  females  drank  milk  at 
the  upper  levels. 

Problems  with  lactose  intolerance  tend  to  reduce  milk  intake.  These  young 
basic  trainees  did  not  appear  to  have  problems  with  milk  consumption.  An 


equal  percentage  of  males  and  females  did  not  drink  any  milk  and  the  absolute 
numbers  were  small.  In  terms  of  the  racial  composition  of  the  number  who  did 
not  drink  any  milk  or  who  drank  very  little  milk,  one  black  female  and  3  black 
males  did  not  drink  any  milk  during  the  nine  meals  which  were  studied.  The 
difference  in  quantity  of  milk  consumed  by  blacks  and  whites  was  not 
significant  for  any  of  the  different  levels  of  milk  consumption. 

The  mean  intake  of  calcium  was  lower  for  females  than  for  males  (Table 
33),  but  the  previous  discussion  shows  that  males  and  females  were  consuming 
similar  food  sources  of  calcium,  types  of  milk,  and  amounts  of  milk.  The 
difference  in  the  Intake  of  calcium  is  probably  related  to  the  overall 
quantity  of  food  ingested. 

Individual  mean  intakes  for  nutrients  other  than  calcium  also  were 
compared  with  the  MRDA.  As  with  the  mean  nutrient  Intakes  for  the  entire 
sample,  individual  mean  intakes  for  seven  days  met  or  exceeded  these  standards 
with  only  a  few  exceptions  (Table  37).  Nutrients  for  which  the  mean  intake 


Table  36.  Mean  Milk  Consumption  for  Nine  Dining  Facility  Meals. 


MEAN  AMOUNT  OF  MILK 
CONSUMED  PER  MEAL 

MALES 

N 

(N=41) 

(%) 

FEMALES 

N 

/*N 

^  z 

^  II 

o 

No  Milk 

3 

(77.) 

3 

(7%) 

<1  oz 

5 

(12%) 

7 

(18%) 

1-6  02 

22 

(54%) 

24 

(60%) 

6-10  oz 

4 

(10%) 

3 

(7%) 

10-14  oz 

2 

(5%) 

2 

(5%) 

14-18  oz 

2 

(5%) 

0 

(0%) 

>18  oz 

3 

(7%) 

1 

(3%) 
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Table  37.  Distribution  of  Nutrient  Intakes  for  Males  and  Females  Where 
Inadequate  Nutrient  Intakes  Were  Noted. 


NUTRIENT  INTAKE  LEVEL  MALE  (N=41)  FEMALE  (N=40) 

N  (%)  N  (%) 


Vitamin 

b12 

at  or  above 

MRDA 

39 

(95%) 

28 

(70%) 

90-99%  MRDA 

2 

(5%) 

5 

(12%) 

80-89%  MRDA 

— 

4 

(10%) 

70-79%  MRDA 

— 

3 

(8%) 

Vitamin 

A 

at  or  above 

MRDA 

35 

(85%) 

38 

(95%) 

90-99%  MRDA 

4 

(10%) 

80-89%  MRDA 

1 

(2.5%) 

70-79%  MRDA 

1 

(2.5%) 

1 

(2.5%) 

60-69%  MRDA 

— 

1 

(2.5%) 

Iron 

at  or  above 

MRDA 

41 

(100%) 

20 

(50%) 

90-99%  MRDA 

— 

5(12.5%) 

80-89%  MRDA 

— 

10 

(25%) 

70-79%  MRDA 

-•* 

5(12.5%) 

Niacin 

at  or  above 

MRDA 

41 

(100%) 

39 

(98%) 

90-99%  MRDA 

— 

1 

(2%) 

Vitamin 

C 

at  or  above 

MRDA 

41 

(100%) 

39 

(98%) 

60-69%  MRDA 

-- 

1 

(2%) 

level  was  below  the  MRDA  for  males  were  Vitamin  Bj2>  Vitamin  A,  and 
riboflavin.  For  females  these  nutrients  were  iron,  Vitamin  C,  Vitamin  B^2» 
Vitamin  A,  and  niacin. 

While  inadequacies  were  noted  in  the  nutrient  Intakes  for  a  small 
subsample,  the  overall  adequacy  of  both  the  menu  and  food  intakes  were 
excellert.  Significantly  inadequate  nutrient  intakes  would  have  been 
surprising,  given  the  nutrient  density  and  variety  provided  by  the  menu,  as 
well  as  the  fact  that  subjects  were  compelled  to  attend  three  meals  per  day. 
The  only  major  inadequacies  noted  were  for  the  iron  (Table  37)  and  calcium 
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intakes  (Table  34)  of  females  which  reflects  the  patterns  of  the  civilian 
population.  The  extent  of  these  inadequacies,  however,  was  not  as  great  as 
expected.  The  primary  reason  for  these  inadequate  intakes,  as  well  as  the 
others  mentioned,  was  not  due  to  nonavailability  on  the  menu,  but  the  failure 
of  specific  individuals  to  select  or  eat  foods  high  in  these  nutrients  for 
reasons  of  preference. 

Vitamin  A  intakes  were  twice  the  MRDA  which  reflected  the  availability  of 
this  nutrient  in  the  study  menu.  However,  excesses  do  not  produce  toxic 
effects  until  daily  intakes  exceed  7.5  times  the  MRDA  in  adults  (46).  Also, 
analysis  of  Vitamin  A  intakes  indicated  that  major  sources  for  this  vitamin 
were  foods  high  in  carotenes  (a  provitamin).  High  carotene  intakes  are  not 
toxic  but  may  cause  minor  side-effects. 

Since  significant  differences  exist  between  both  the  energy  requirements 
and  caloric  intakes  of  males  and  females,  nutrient  intakes  were  expressed  per 
1000  kcal  to  determine  gender  differences.  The  mean  nutrient  density  index 
(NDI)  is  presented  in  Table  38. 

Significant  differences  (p<0.05)  were  found  between  the  male  and  female 
NDI  for  thiamin,  niacin,  potassium,  and  cholesterol.  Female  NDI  for  thiamin 
(male  0.89  mg,  female  0.84  mg)  and  cholesterol  (male  225  mg,  female  170  mg) 
were  significantly  lower  than  the  male  NDI  for  these  nutrients.  The  NDI  for 
niacin  (male  10.3  mg,  female  11.1  mg)  and  potassium  (male  1289  mg,  female  1412 
mg)  were  significantly  higher  for  females  than  males.  For  the  most  part, 
these  differences  are  due  to  differences  in  the  male  and  female  consumption  of 
eggs,  dairy  products,  fruits,  grain  products,  and  peanut  butter.  Food 
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Table  38.  Mean.  Nutrient  Density  Index  (NDI)a  for  Selected  Nutrients  for 
Dietary  Intakes  of  U.S.  Army  Basic  Trainees. 


NUTRIENT 

NDI  (Mean  *  SD) 

MILITARY 

MENU  GUIDELINE*5 

MALE 

STUDY  MENU  (N=41) 

FEMALE 

(N-40) 

/  _ 

\ 

S - 

- . 

Protein  (g) 

33 

36 

40*6 

39*7 

Vitamin  A  (meg  RE) 

333 

857 

679*673 

713*610 

Ascorbic  Acid  (mg) 

25 

43 

65*29 

69*40 

Thiamin  (mg) 

0.5 

0.7 

0.89*0.23 

0.84*0.22 

# 

Riboflavin  (mg) 

0.6 

1.0 

0.93*0.21 

0.92*0.23 

Niacin  (mg) 

6.7 

9.3 

10.3*1.9 

11.1*2.4 

// 

Calcium  (mg) 

333 

509 

409*152 

369*155 

Phosphorus  (mg) 

333 

637 

662*118 

659*127 

Iron  (mg) 

6.0 

6.7 

7. 5*2. 5 

7. 6*3.0 

Sodium  (mg) 

1700 

1731 

1856*396 

1819*403 

Potassium  (mg) 

None 

1284 

1289*236 

1412*277 

# 

Vitamin  B12  (meg) 

None 

1.7 

1.5*0. 6 

1.5*0. 6 

Fat  (g) 

None 

42 

37*7 

37*7 

Carbohydrate  (g) 

None 

125 

129*16 

130*17 

Cholesterol  (mg) 

None 

174 

225*68 

170*83 

# 

aNutrients/ 1000  kcal 

^Based  on  AR  40-25,  Military  Menu  Guidelines. 

i?*Signif leant  differences  between  males  and  females  at  p<0.05. 
SD=Standard  Deviation 


consumption  differences  are  discussed  in  following  sections  of  this  report. 

The  mean  NDI  also  was  used  to  compare  nutrient  intakes  for  males  and 
females  at  different  levels  of  energy  (kcal)  intake  (Tables  39  and  40) .  This 


comparison  was  done  to  determine  if  nutrient  intakes  were  inadequate  at  the 
lower  levels  of  energy  intake.  The  mean  NDI’s  for  males  and  females  met  or 
exceeded  the  military  recommendations  at  almost  all  levels  of  energy  intake. 
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Table  39.  Mean  Nutrient  Density  Index  (NDI)a  of  Selected  Nutrients  For  MALE 
Basic  Trainees  Consuming  Different  Energy  (kcal)  Levels. 


NUTRIENT 

NDI  (Mean  : 

*  SD) 

MILITARY  STUDY 
MENU  MEAN 

GUIDELINE1*  MALE 

ENERGY  INTAKE  LEVEL 

(kcal) 

2000- 

2499 

(N=7) 

2500- 

2999 

<N=6) 

3000- 

3499 

(N=14) 

3500- 

3999 

(N-12) 

4000- 

4999 

(N-2) 

< - 

- per 

1000  kcal . 

. > 

Protein  (g) 

33 

40 

44 

40 

38 

39 

38 

Fat  (g) 

none 

37 

37 

36 

37 

39 

39 

Carbohydrate  (g) 

none 

129 

124 

133 

133 

125 

128 

Cholesterol  (mg) 

none 

225 

272 

232 

219 

209 

189 

Vitamin  A  (meg  RE) 

333 

679 

646 

882 

712 

558 

696 

Thiamin  (mg) 

0.5 

0.89 

0.91 

0.85 

0.91 

0.88 

0.83 

Riboflavin  (mg) 

0.6 

0.93 

0.87 

0.90 

0.89 

1.02 

0.94 

Niacin  (mg) 

6.7 

10.3 

10.6 

10.3 

10.5 

10.0 

10.3 

Vitamin  Bj 3  (meg) 

none 

1.5 

1.7 

1.7 

1.3 

1.6 

1.6 

Ascorbic  Acid  (mg) 

25 

65 

80 

75 

66 

52 

61 

Sodium  (mg) 

1700 

1856 

1900 

1760 

1882 

1821 

2061 

Potassium  (mg) 

none 

1289 

1369 

1373 

1206 

1300 

1219 

Iron  (mg) 

6.0 

7.5 

7.2 

6.7 

8.0 

7.6 

7.4 

Calcium  (mg) 

333 

409 

354 

402 

368 

486 

454 

Phosphorus  (mg) 

333 

662 

701 

670 

625 

684 

641 

aNutrients/1000  kcal 

^Based  on  AR  40-25,  Military  Menu  Guidelines. 
SD=Standard  Deviation 
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Table  40.  Mean  Nutrient  Density  Index  (NDI)a  of  Selected  Nutrients  For  FEMALE 
Basic  Trainees  Consuming  Energy  (kcal)  Levels. 


NUTRIENT 

NDI 

(MEAN 

*  SD) 

MILITARY 

MENU 

GUIDELINE55 

ENERGY  INTAKE 

:  LEVEL 

(kcal) 

STUDY 

MEAN 

FEMALE 

1500- 

1999 

(N=4) 

2000- 

2499 

(N=18) 

2500- 

2999 

(N“15) 

3000- 

3499 

(N=2) 

3500- 

3999 

(N-l) 

< . . 

— 

— per 

1000  kcal- 

. > 

Protein  (g) 

33 

39 

44 

40 

38 

38 

32 

Fat  (g) 

none 

37 

32 

36 

39 

42 

47 

Carbohydrate  (g) 

none 

130 

137 

132 

127 

120 

116 

Cholesterol  (sug) 

none 

170 

129 

185 

162 

179 

175 

Vitamin  A  (meg  RE) 

333 

713 

948 

859 

538 

380 

507 

Thiamin  (mg) 

0.5 

0.84 

0.97 

0.82 

0.84 

0.81 

0.68 

Riboflavin  (mg) 

0.6 

0.92 

1.0 

0.92 

0.89 

1.0 

0.74 

Niacin  (mg) 

6.7 

11.1 

13.5 

10.8 

11.2 

10.2 

8.9 

Vitamin  Bj s  (meg) 

none 

1.5 

1.4 

1.6 

1.4 

1.7 

1.2 

Ascorbic  Acid  (mg) 

25 

69 

107 

68 

64 

44 

40 

Sodium  (mg) 

1700 

1819 

1841 

1897 

1770 

1579 

1744 

Potassium  (mg) 

none 

1412 

1692 

1426 

1358 

1303 

1033 

Iron  (mg) 

6.0 

7.6 

9.9 

7.6 

7.2 

7.1 

5.8 

Calcium  (rag) 

333 

369 

415 

372 

344 

480 

289 

Fhosphorus  (mg) 

333 

659 

726 

680 

623 

679 

530 

aNutrients/ 1000  kcal 

^Based  on  AR  40-25,  Military  Menu  Guidelines. 
SD»Standard  Deviation 


Dietary  Energy;  Intakes  and  Food  Sources 

The  mean  energy  intakes  for  the  entire  study  period  were  3199*736  kcal 
(x*SD)  for  the  male  basic  trainees  and  2467*560  kcal  for  the  females  (Table 
33).  The  highest  mean  daily  energy  intake  occurred  on  Day  1  for  males  who 
were  consuming  3380*991  kcal  and  on  day  3  for  females  who  consumed  2686*640 
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kcal.  On  Day  5  the  males  and  females  consumed  the  least  energy  of  any  study 
day  (2995*766  kcal  and  2255*427  kcal,  respectively). 

The  mean  distribution  of  energy  intake  at  breakfast,  lunch,  and  dinner 
for  each  of  the  seven  days  was  constant  for  both  males  and  females,  with 
approximately  one-third  of  the  day’s  calories  consumed  at  each  meal.  The 
mean  energy  intakes  for  males  at  breakfast,  lunch,  and  dinner  were  1051*337, 
1051*327,  and  1064*332  kcal,  respectively.  For  females  the  mean  meal  intakes 
were  808*282  kcal  for  breakfast,  847*282  kcal  for  lunch,  and  804*242  kcal  for 
dinner.  Since  the  mean  intakes  for  each  day  were  calculated  using  individual 
mean  intakes  to  replace  missing  data  and  the  mean  Intakes  for  meals  were 
calculated  without  replacing  the  missing  values,  slight  differences  occurred 
when  meals  were  totaled  to  obtain  a  mean  value  for  a  day.  Individual  mean 
energy  intakes  during  the  seven  days  ranged  from  a  minimum  of  2081  kcal  to  a 
maximum  of  4250  kcal  for  men  and  1658  kcal  to  3631  kcal  for  females. 

Energy  intakes  were  compared  to  the  desire  of  basic  trainees  to  alter 
their  weight  (Table  41).  Most  males  and  females  at  the  upper  or  lower  energy 
Intake  Intervals  appeared  to  be  there  deliberately  due  to  a  des're  to  gain  or 
lose  weight.  However,  Indepth  analysis  of  these  data  is  impossible  due  to 
the  complexity  of  the  situation.  For  instance,  energy  expenditure  data  is 
missing,  the  basic  trainees  were  just  Gtarting  an  intense  exercise  program 
which  could  affect  their  appetite  either  way,  and  adjustment  to  a  totally  new 
way  of  life  affect  people  differently.  Pre-  and  post-weights  were  obtained 
cn  these  subjects  and  suggested  a  slight  tendency  for  males  and  females  to 
gain  approximately  1-2  pounds  during  this  time  period.  However, 
physiologically  these  figures  are  Insignificant  and  cannot  be  attributed  to 
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excess  caloric  intake.  The  weight  gain  could  have  been  fat,  water,  or 
Increased  muscle  mass  (due  to  the  exercise  program). 

The  data  presented  in  Table  41  may  reinforce  the  conception  of  the 
company  level  cadre  that  a  weight  problem  does  exist  in  basic  training  and 
suggest  that  further  study  is  necessary.  Two  major  perceptions  were  reached 
from  conversations  with  the  company  level  cadre.  First,  an  increasing  number 
of  overweight  soldiers  are  being  allowed  in  the  Army.  Second,  basic  trainees 
are  gaining  unwanted  weight  during  basic  training.  However,  the  cadre  were 
unable  to  provide  any  official  records  to  support  these  perceptions. 


Table  41.  Comparison  of  Mean  Energy  Intake  Levels  for  Seven  Days  with  the 
Desire  to  Gain,  Lose  or  Maintain  Weight®. 


DESIRE  TO 


GENDER 

MEAN  ENERGY 
INTAKE  LEVEL 
( kca.l ) 

TOTAL 

N 

GAIN 

WEIGHT 

(N) 

LOSE 

WEIGHT 

(N) 

MAINTAIN 

SAME  WEIGHT 
(N) 

Male 

2000-2499 

7 

1 

5 

1 

2500-2999 

6 

0 

5 

1 

3000-3499 

14 

8 

3 

3 

3500-3999 

12 

8 

0 

4 

4000-4250 

2 

2 

0 

0 

Female 

1600-1999 

4 

0 

4 

0 

2000-2499 

18 

1 

13 

4 

2500-2999 

15 

0 

10 

5 

3000-3499 

2 

0 

2 

0 

3500-3631 

1 

1 

0 

0 

aRefer 

to  Demographic  Section 

for  a  discussion  of 

the  questionnaire  data 

regarding  this  statement. 


The  impact  cm  energy  intake  of  foods  not  provided  by  the  dining  facility 
was  minimal  since  fewer  than  1%  of  the  meals  were  eaten  elsewhere  (Table  30). 
Snacks  were  reported  consumed  by  five  males  and  fourteen  females  during  the 
entire  study.  Mean  intakes  for  snacks  averaged  between  298  kcal  and  274  kcal, 
however  variances  equal  to  or  surpassing  the  mean  intakes  were  found.  The 
calories  provided  by  MRE  meals  (Appendix  P)  and  other  differences  between  field 
meals  and  dining  facility  meals  (Appendix  0)  are  discussed  in  more  detail. 

Overall,  the  mean  percent  contributions  of  protein  (%PR0),  carbohydrate 
(%CH0),  and  fat  (%FAT)  to  the  mean  daily  energy  intake  of  males  were  16*4%, 
52*12%,  and  34*10%,  respectively  (Table  42  and  Figures  3-5).  Mean 
contributions  of  these  nutrients  to  the  mean  energy  intake  of  females  were 
16*5%PRQ,  52*14%CHO,  and  34*11%FAT.  These  data  show  that  the  dietary  intake  of 
both  males  and  females  met  the  MRDA  for  the  distribution  of  calories  among 
carbohydrate,  protein,  and  fat.  This  is  the  first  USARIEM  dining  facility 
study  in  which  subjects  have  met  the  Army’s  goal  for  total  dietary  fat  intakes 
of  less  than  35%FAT  (<35%FAT),  However,  this  level  of  fat  intake  may  have  been 
a  result  of  the  unique  Fort  Jackson  menu,  not  an  Indication  that  the  nutrition 
initiatives  were  working.  Lower  fat  intakes  may  have  been  the  result  of  the 
absence  of  a  short  order  line.  If  the  popular  french  fries,  potato  chips,  and 
high  fat  sandwiches  had  been  available  on  a  daily  basis,  fat  intakes  may  have 
been  higher.  As  reported  in  the  Nutrition  Knowledge  Section,  the  nutrition 
knowledge  of  the  trainees  was  fair  to  poor.  Their  attitudes  when  given  a 
hypothetical  chance  to  select  higher  vs.  lower  calorie  foods  showed  a  decided 
tendency  to  select  foods  based  on  their  preference  for  the  higher  fat,  higher 


calorie  foods. 


%  KCAL  FROM  PROTEIN  %  KCAL  FROM  PROTEIN 


FIGURE  3  AVERAGE  PERCENT  CONTRIBUTION  OF 
PROTEIN  TO  TOTAL  ENERGY  (KCAL)  CONSUMPTION 
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FIGURE  4  AVERAGE  PERCENT  OF  CARBOHYDRATE 
TO  TOTAL  ENERGY  (KCAL)  CONSUMPTION 
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FIGURE  5  AVERAGE  PERCENT  OF  FAT 
TO  TOTAL  ENERGY  (KCAL)  CONSUMPTION 
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Table  42.  Mean  Percent  Contributions  to  Mean  ENERGY  INTAKE  (kcal)  of 
Protein,  Carbohydrate,  and  Fat  for  Seven  Days. 


MEAL 

%PR0*SDa 

%CH0*SDb 

%FAT±SDC 

MALE 

FEMALE 

MALE 

FEMALE 

MALE 

FEMALE 

Breakfast 

12*3 

12*3 

59*10 

61*12 

30*8 

29*10 

Lunch 

18*4 

18*5 

o 

T—t 

•H 

00 

50*11 

35*10 

33*11 

Dinner 

17*4 

18*5 

48*11 

45*10 

36*10 

39*10 

All  Meals 

16*4 

16*5 

52*12 

52*14 

34*10 

34*11 

a%PRO=Percent  of  total  energy  from  protein. 
b%CHO=Percent  of  total  energy  from  carbohydrate. 
c%FAT=Percent  of  total  energy  from  fat. 

Although  the  mean  energy  intakes  of  males  and  females  were  constant  and 
equally  distributed  for  breakfast,  lunch,  and  dinner,  the  contributions  to 
the  mean  energy  intakes  by  protein,  carbohydrate,  and  fat  varied  at  each  meal 
(Table  42  and  Figures  3-5).  Overall,  carbohydrates  contributed  more  to  the 
male  and  female  energy  intakes  at  breakfast  than  at  lunch  and  dinner. 
Consumption  cf  foods  higher  in  protein  and  fat  increased  the  contribution  of 
these  nutrients  to  the  mean  energy  intake  for  lunch  and  dinner. 

Contributions  of  Major  Food  Groups  to  Energy  Intake 

Table  43  presents  the  contributions  of  the  major  food  groups  to  the 
energy  intakes  by  meal  and  by  study  day.  Foods  from  the  meat/entree  and 
grain  groups  contributed  the  most  to  the  energy  intakes  of  both  males  and 
females  at  breakfast,  lunch,  and  dinner  (Table  43  and  Figure  6).  For  males, 
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Figure  6 

PERCENT  CONTRIBUTIONS  OF  MAJOR  FOOD  GROUPS 
TO  TOTAL  ENERGY  INTAKE  (KCAL) 

FOR  SEVEN  DAYS 

Male 


Meats  27% 


Female 


Grains  22% 


Fruits  11% 


Meats  27% 


Fats  7% 


Other  8% 


Dairy  9% 

Vegetables  8% 


Desserts  8% 
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Table  43.  Percent  Contributions  of  Major  Food  Groups  to  TOTAL  ENERGY  Intake 
(kca.l ;  for  Seven  Days. 


MAJOR  FOOD 

BREAKFAST 

LUNCH 

DINNER 

TOTAL 

GROUPS 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

Dairy 

10% 

12% 

8% 

4% 

14% 

11% 

11% 

97. 

Meat/Entrees 

24% 

18% 

30 

32% 

27% 

31% 

211 

27  % 

Grains 

28% 

24% 

20%  21% 

24% 

21% 

24% 

22% 

Peanut  Butter 

3% 

7% 

_a 

- 

- 

1% 

21 

Vegetables 

2% 

3% 

9%  10% 

10% 

11% 

11 

81 

Fruits 

16% 

20% 

5% 

8% 

5% 

6% 

9% 

111 

Desserts / Sweets 

14% 

12% 

7%  10% 

1% 

21 

11 

81 

Table  Fats 

3% 

4% 

4% 

81 

9% 

11% 

6% 

71 

Condiments 

- 

- 

1%  <1% 

1% 

1% 

<1% 

11 

MRE 

- 

- 

7% 

- 

- 

21 

01 

Beverages 

- 

- 

11 

71 

8% 

11 

51 

4% 

Crackers 

“ 

21  <1% 

21 

1% 

11 

1% 

Unavailable  at  this  meal. 


the  meat /entrees  accounted  for  24 %  of  the  breakfast  energy  intake,  30%  of  the 
lunch  intake,  and  27%  of  the  dinner  intake.  When  all  meals  for  all  7  days 
were  pooled,  meat/entrees  accounted  for  the  largest  contribution  of  27%  to 
the  total  dally  energy  Intake  for  males. 

Females  obtained  almost  a  third  of  their  lunch  and  dinner  calories  from 
meat. /entrees  but  only  18%  of  the  energy  intake  came  from  breakfast 
meat/entrees  (Table  43).  The  selection  rates  for  meat  items  (excluding  eggs) 
at  breakfast  were  similar  for  males  and  females  (Appendix  Q) ,  however,  the 
plate  waste  (Table  31)  data  show  that  the  females  may  have  taken  the 
breakfast  meats  but  they  tended  to  throw  away  more  of  these  foods  than  males. 
Another  reason  that  meat/entrees  contributed  a  lower  percentage  to  energy 
intakes  at  breakfast  was  that  females  consumed  more  fruits  and  peanut  butter 
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than  males  thus  increasing  the  female  caloric  contribution  from  carbohydrates 
and  fat.  Other  possible  reasons  for  the  lower  percentage  from  the 
meat/entree  group  were  that  portion  sizes  of  breakfast  meats  were  generally 
smaller  than  that  of  meat  entrees  at  lunch  or  dinner  and  that  maple  syrup, 
jams,  jellies,  and  sugar  were  mainly  consumed  at  the  breakfast  meals  to 
increase  the  caloric  contribution  from  the  dessert /sweet  group. 

The  relative  contribution  by  grains  to  energy  intake  also  was  slightly 
higher  at  breakfast  than  at  lunch  or  dinner  (Table  43).  Grains  accounted  for 
28%  of  the  breakfast  energy  intake  for  males  and  24%  for  females.  Items 
unique  to  the  breakfast  meal  accounted  for  the  increased  contributions  of 
grains  at  breakfast.  Dry  cereals,  cooked  cereals,  waffles,  pancakes,  and 
french  toast  were  unique  to  the  breakfast  meal. 

Fruit  contributions  to  energy  intake  were  higher  at  breakfast,  probably 
due  to  the  greater  availability  of  fruit  juices,  canned  fruit,  and  fresh 
fruit  at  this  meal  (Table  43).  Overall,  citrus  fruits  and/or  juices 
accounted  for  one  third  of  the  males  9%  fruit  contribution  to  energy  intake. 
Only  one  fifth  of  the  female  fruit  calories  came  from  citrus  fruits/ juices. 
The  female  intake  for  ascorbic  acid  (Table  33)  was  lower  than  for  males, 
indicating  a  greater  preference  for  citrus  fruits /juices  by  males. 

The  table  fat  and  vegetable  groups’  contributions  to  energy  intake  were 
higher  at  lunch  and  dinner  (Table  43).  The  addition  of  gravies  and  salad 
dressings  to  the  lunch  and  dinner  meals  increased  the  table  fat  group 
contribution.  Since  melted  margarine  was  not  served  with  the  pancakes, 
waffles,  and  french  toast  at  this  dining  facility,  overall  consumption  of 
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margarine/butter  may  have  been  lower  than  at  other  dining  facilities  where 
melted  margarine  is  almost  automatically  served  with  the  maple  syrup. 

While  the  contribution  of  dairy  products  to  total  energy  intake  was 
generally  higher  at  breakfast  than  at  the  other  meals,  the  percent 
contribution  was  similar  for  breakfast  (males  10%,  females  12%)  and  dinner 
(males  14%,  females  11%).  The  lower  contribution  of  dairy  products  to  lunch 
energy  intakes  was  primarily  the  result  of  field  feeding  where  dairy  products 
were  not  served.  Overall,  milk  beverages,  cheeses,  and  yogurt  accounted  for 
68%,  25%,  and  6%,  respectively,  of  the  total  dairy  contribution  to  energy 
intakes  by  males.  For  females,  milk,  cheese,  and  yogurt  contributions  were 
67%,  21%,  and  12%,  respectively. 

The  Army’s  target  for  refined  sugar  intake  of  10%  of  energy  intake  was 
slightly  exceeded  (47).  On  the  average,  12%  of  the  total  energy  intake  for 
both  males  and  females  was  provided  by  foods  high  in  refined  3ugar.  While 
the  difference  between  the  target  and  actual  intakes  was  small,  it  is  of 
Interest  considering  the  limited  menu  offerings  of  sweets  i.e.,  limited 
dessert  offerings,  no  sugar-coated  cereals,  limited  intake  of  carbonated 
beverages,  etc. 

Dietary  Protein:  Intakes  and  Food  Sources 

Foods  from  the  meat/ entree,  dairy,  and  grain  groups  were  the  main  sources 
for  dietary  protein,  accounting  for  86%  and  87%  of  the  daily  protein  intake 
of  males  and  females  during  an  average  day  (Table  44  and  Figure  7).  Foods 
from  the  raeat/entree  group  contributed  the  greatest  percentage  of  protein  at 
each  meal  with  contributions  being  the  lowest  at  the  breakfast  meal  (male 
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Table  44.  Percent  Contributions  of  Major  Food  Grc  ps  to  TOTAL  PROTEIN  Intake 
for  Seven  Days. 


MAJOR  FOOD  GROUP 

BREAKFAST 

LUNCH 

DINNER 

TOTAL 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

Dairy 

19% 

23% 

10% 

6% 

18% 

15% 

15% 

14% 

Meats / Entrees 

44% 

35% 

61% 

67% 

55% 

60% 

54% 

56% 

Grains 

26% 

24% 

12% 

14% 

17% 

15% 

17% 

17% 

Peanut  Butter 

4% 

9% 

- 

- 

- 

- 

1% 

2% 

Vegetables 

<1% 

1% 

5% 

7% 

6% 

7% 

5% 

5% 

Fruits 

6% 

7% 

1% 

2% 

1% 

1% 

2% 

3% 

Desserts /Sweets 

<1% 

<1% 

o  m 
L/o 

3% 

<1% 

<1% 

1% 

1% 

Fats 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

Condiments 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

MRE 

- 

- 

7% 

- 

- 

- 

2% 

- 

Beverages 

- 

- 

- 

- 

- 

- 

- 

- 

Crackers 

- 

- 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

44%,  female  35%).  Daily  protein  contributions  from  the  meat/entree  group 
accounted  for  54%  of  the  male  and  56%  of  the  female  protein  intakes.  Roughly, 
that  would  equate  to  a  mean  protein  intake  from  the  meat/entrees  food  group  of 
68  g  for  males  and  34  g  for  females  or  about  half  of  the  mean  dally  Intake  of 
125  g  for  malea  and  96  g  for  females.  Mean  daily  protein  Intake  for  males  and 
females  exceeded  the  MRDA  by  20-25%  (MRDA  males  100  g,  females  80  g) .  This 
level  of  protein  intake  from  meats  also  provided  high  levels  of  saturated  fat. 

Another  animal  source  of  protein  was  the  dairy  group  which  accounted  for 
15%  and  14%  of  the  dally  male  and  female  protein  intakes  (Table  44).  The 
majority  of  protein  from  vegetable  sources  was  provided  by  the  grain  group, 
but  eggs  and  dairy  products  used  in  the  preparation  of  grain  dishes  such  as 
pancakes,  french  toast,  waffles,  and  bread  products  were  Included  in  the 
overall  grain  contribution  to  protein. 


Protein  intake  from  legumes  was  limited.  Peanut  butter  was  the  only  food 
item  in  the  legume  group  and  accounted  for  9%  of  the  female  breakfast  protein 
intake  but  only  2%  of  the  total  female  protein  intake  (Table  44).  Kidney 
beans  were  used  in  the  preparation  of  Chili  Con  Carne  and  Three  Bean  Salad, 
however,  Chili  was  only  served  once  and  Three  Bean  Salad  appeared  on  the  salad 
bar  on  two  days.  Protein  contributions  by  these  legumes  were  included  in  the 
contributions  of  the  meat/entrees  and  vegetable  groups. 

The  contributions  of  specific  meat  subgroups  (minor  meat  group)  to  protein 
intakes  from  the  meat/entree  group  are  presented  in  Table  45.  Mixed  dishes 
such  as  Chili  Con  Carne,  Lasagna,  Beef  Stew,  etc.  were  pooled  and  included  as 


Table  45.  Percent  Contributions  of  Minor  Meat  Groups  to  TOTAL  PROTEIN  Intake 
from  Meats/Entrees. 


MINOR  MEAT  GROUP 

MALE 

X  TOTAL 

FEMALE 
%  TOTAL 

Eggs 

13 

7 

Bacon 

6 

7 

Sausage  Products 

6 

6 

Beef 

13 

15 

Soy  Extended  Beef 

3 

3 

Veal 

3 

6 

Pork 

14 

11 

Chicken 

6 

8 

Turkey 

6 

7 

Fish 

4 

7 

Cured  Meats 

5 

5 

Combination  Meats 

17 

18 

combination  dishes.  The  relatively  low  protein  to  fat  ratio  of  meats  such  as 
bacon  and  sausage  is  illustrated  by  the  low  percent  contribution  to  total 
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protein  intake.  Although  these  items  were  served  daily  and  had  high  selection 
rates,  their  contributions  to  total  protein  Intake  were  lower  than  those  of 
meats  served  less  frequently,  but  with  a  similar  selection  rate.  Higher 
consumption  of  visible  eggs  by  males  and  higher  chicken,  turkey,  and  fish 
consumption  by  females  also  was  indicated. 

Dietary  Carbohydrate:  Intakes  and  Food  Sources 

Mean  carbohydrate  (CHO)  calories  as  a  percent  of  total  energy  intake 
(%CH0)  accounted  for  52 %  of  both  the  male  and  female  energy  intake  (Table  42). 
The  Army  target  for  carbohydrate  intake  is  between  50  to  55%CH0  (47).  Menu 
items  from  the  grain,  fruit,  dessert/sweet ,  and  vegetable  groups  contributed 
72X  and  76%  of  the  male  and  female  carbohydrate  Intakes,  respectively  (Table 
46  and  Figure  8), 

Grains  provided  the  greatest  amount  cf  carbohydrate  to  the  diet.  Almost 
half  of  the  carbohydrate  supplied  by  the  grain  group  was  from  commercial 
breads.  Other  major  contributors  were  cereals,  pancakes,  waffles,  and  french 
toast.  Combined,  cooked  and  ready-to-eat  cereal  consumption  was  similar  for 
males  and  females.  However,  males  consumed  more  cooked  cereal  than  females, 
with  females  preferring  ready-to-eat  cereals.  Females  also  tended  to  prefer 
wheat  bread  more  than  did  males.  Sugar-coated  ready-to-eat  cereals  were  not 
served  to  basic  trainees.  Pancakes,  waffles,  and  french  toast  as  a  subgroup 
provided  16%  and  17%,  respectively,  of  the  male  and  female  carbohydrate 
Intakes.  Rice  and  pastas  contributed  7%  and  5%  of  the  male  and  female 
carbohydrate  intake. 


Figure  8 

PERCENT  CONTRIBUTIONS  OF  MAJOR  FOOD  GROUPS 
TO  TOTAL  CARBOHYDRATE  INTAKE  FOR  SEVEN  DAYS 


Male 


Grains  34% 


Vegetables  9% 


Other  6% 


Beverages  9% 


Fruits  17% 


Desserts  12% 


Female 

Grains  31% 
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Table  46.  Percent  Contributions  of  Major  Food  Groups  to  TOTAL  CARBOHYDRATE 
Intake  for  Seven  Days. 


MAJOR  FOOD  GROUP 

BREAKFAST 

LUNCH 

DINNER 

TOTAL 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

Dairy 

8% 

10% 

5% 

3% 

12% 

97. 

8% 

77. 

Meats /Entrees 

1% 

<1% 

8% 

7% 

6% 

8% 

5% 

5% 

Grains 

36% 

32% 

31% 

31% 

35% 

32% 

34% 

31% 

Peanut  Butter 

<1% 

1% 

- 

- 

- 

- 

<1% 

<1% 

Vegetables 

2% 

3% 

13% 

15% 

14% 

17% 

9% 

11% 

Fruits 

27% 

33% 

10% 

17% 

10% 

14% 

17% 

22% 

Desserts /Sweets 

24% 

20% 

9% 

11% 

2% 

3% 

12% 

12% 

Table  Fats 

<1% 

<1% 

2% 

2% 

2% 

17. 

1% 

Condiments 

<1% 

<1% 

<1% 

<1% 

<1% 

<1% 

<17. 

<1% 

MRE 

- 

- 

6% 

- 

- 

- 

27. 

- 

Beverages 

<1% 

<1% 

14% 

13% 

16% 

13% 

9% 

8% 

Crackers 

*■ 

1% 

<1% 

2% 

2% 

1% 

<1% 

After  grains,  fruits  supplied  the  next  largest  amount  of  carbohydrate  to 
male  and  female  diets  (Table  46).  Fruits  supplied  17%  of  the  male 
carbohydrate  intake  and  ??%  of  the  female  intake.  Fresh  fruits  accounted  for 
almost  60%  of  the  total  carbohydrate  supplied  by  the  fruit  group  for  both 
males  and  females.  Orange  juice  was  more  popular  with  males  (30%  of  fruit 
CHO)  than  with  females  (20%  of  fruit  CHO),  with  females  tending  to  prefer  the 
non-c.itrus  fruits  and  juices. 

Of  the  12%  of  the  carbohydrate  provided  by  the  dessert/sweet  group  for  all 
subjects  (Table  46),  a  major  major  portion  was  from  the  syrup  served  at 
breakfast.  Sixty  percent  of  the  male  dessert/sweet  carbohydrate  Intake  and 
56%  of  the  female  dessert/sweet  carbohydrate  Intake  came  from  pancake  syrup. 
The  beverage  group  was  another  significant  source  of  refined  carbohydrate. 

The  primary  carbohydrate  source  from  this  group  was  the  Kool-Aid  type 
beverage.  Carbonated  beverages  were  served  in  the  dining  facility,  but  the 
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dispensers  were  often  inoperable.  Even  when  the  dispensers  were  working,  very 
few  of  the  trainees  selected  a  carbonated  beverage,  which  was  a  major 
departure  from  practices  observed  during  previous  USARIEM  studies.  Table 
sugar  intake  was  minimal,  accounting  for  less  than  1%  of  total  daily 
carbohydrate  intake.  Because  of  the  ban  on  foods  and  snacks  from  the  PX, 
candies  and  sweetened  snack  foods  were  not  readily  available  to  contribute  to 
the  refined  sugar  intake. 

Dietary  Fat:  Intakes 

Both  the  male  and  female  mean  total  dietary  fat  intake  for  the  study  days 
was  34%  of  calories  as  fat  (%FAT)  (Table  42).  This  level  of  dietary  fat 
intake  was  within  the  Army  goal  of  <35%FAT  (47).  This  is  the  first  sample  of 
soldiers  to  achieve  this  goal  since  USARIEM  started  to  evaluate  the  impact  of 
the  nutrition  initiatives  (6,51,52).  Attainment  of  this  goal  was  probably 
assisted  by  dietary  fat  intakes  of  25-297.FAT  by  17%  of  the  males  and  23%  of 


Table  47.  Distribution  of  Subjects  at  Different  Levels  of  Percent  Fat 
Calories  of  Total  Energy  Intake  (%FAT)  for  Seven  Days. 


%FAT  INTAKE 
LEVEL 

MALE 

(N»41) 

FEMALE 

(N-40) 

N 

(%) 

KCAL 

MEAN*SD 

FAT  (g) 
MEAN*SD 

N 

(%) 

KCAL 

MEAN*SD 

FAT  (g) 
MEAN±SD 

25-29% 

7 

(17%) 

3088*656 

100*28.5 

9 

(23%) 

2001*507 

62*20.6 

30-34% 

18 

(44%) 

3042*706 

110*33.8 

12 

(30%) 

2566*473 

90*24.2 

35-39% 

14 

(34%) 

3209*915 

133*45.5 

16 

(40%) 

2525*579 

104*33.3 

40-44% 

2 

(  5%) 

3843*1031 

187*78.4 

3 

(  7%) 

2890*901 

135*49.8 
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Although  these  subjects  were  eating  foods  prepared  from  a  menu  written  in 
accordance  with  the  Army  Master  Menu  and  AR  30-1,  significant  differences 
between  the  study  menu  and  serving  procedures  at  Ft.  Jackson  and  those  of 
previous  studies  made  inferences  difficult.  However,  the  absence  of  variables 
such  as  a  short  order  line  and  high  fat,  high  calorie  bakery  products  provided 
an  opportunity  for  study  not  available  in  other  dining  facilities.  Although 
the  elimination  of  the  short  order  line  would  not  be  possible  due  to  its 
popularity,  short  order  menu  items  (fast  foods)  are  often  significant  sources 
of  dietary  fat.  Other  USARIEM  dining  facility  studies  have  not  reported  the 
impact  of  short  order  menu  items  or  bakery  products  on  dietary  fat  intake. 
However,  due  to  their  popularity,  fat  content,  and  the  frequency  with  which 
the  items  are  served  and  selected,  the  assumption  may  be  made  that  these  items 
would  impact  greatly  on  dietary  fat  intakes. 

The  contribution  of  dietary  fat  to  energy  intake  was  the  lowest  at 
breakfast  (males  30%FAT,  females  29%FAT).  Intakes  of  %FAT  were  between  33% 
and  39%  for  lunch  and  dinner  meals.  The  highest  intake  (39%FAT)  was  at  the 
mean  female  dinner  meal  (Table  42). 

The  relationship  between  energy  intake  and  %FAT  was  examined  to  determine 
if  individuals  at  higher  levels  of  energy  intake  were  consuming  more  calories 
as  fat.  A  significant  (p<0.001)  positive  correlation  was  noted  for  females 
(r=0.57)  but  not  for  males.  Table  48  presents  the  relationship  between  total 
energy  intake  and  macronutrient  source.  A  significant  (p<0.001)  and  strong 
correlation  existed  between  energy  intakes  and  the  absolute  amount  of  fat 
intake  (r=0.89  for  males,  r=0.93  for  females).  These  data,  along  with  the 
significant  negative  correlations  for  percent  carbohydrate  (r=-0.39,  p<0.05) 
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and  percent  protein  (r=-0.53,  p<0.001),  indicated  that  females  at  the  higher 
levels  of  energy  intake  were  more  likely  to  be  getting  these  calories  from 
fat.  Females  at  the  higher  levels  of  XFAT  Intakes  were  consuming  more  of  the 
foods  which  provide  large  amounts  of  dietary  fat  but  little  protein  or 
carbohydrate,  such  as  salad  dressings  and  margarine.  Food  sources  and  their 
relation  to  levels  of  %FAT  intake  are  discussed  in  following  sections  of  this 
report. 


Table  48.  Correlation  Between  Energy  and  the  Percent  of  Fat,  Carbohydrate, 
and  Protein  Intakes  of  Total  Energy  Intake. 


%FATa 

" %CH0b 

%PR0C 

MALES  (N=41) 

r 

0.21 

-0.04 

-0.41 

P 

0.18 

0.80 

0.008 

FEMALES  (N=40 ) 

r 

0.57 

-0.39 

-0.53 

P 

0.001 

0.012 

0.001 

aXFAT*Percent  of  total  energy  from  fat. 
’",ZCHO*Percent  of  total  energy  from  carbohydrate. 
cZPRO=»Percent  of  total  energy  from  protein. 


While  the  females  with  the  higher  intakes  of  %FAT  were  more  likely  to  be 
at  the  higher  levels  of  energy  intake,  males  were  not.  Males  with  higher 
Intakes  of  XFAT  were  found  at  all  levels  of  energy  intake.  A  nonsignificant 
correlation  between  male  percent  carbohydrate  Intake  and  energy  intake  and  a 
significant  but  moderately  negative  correlation  (r=-0.41,  p<0.01)  between 
percent  protein  and  energy  indicated  that  males  at  different  levels  of  energy 
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intake  with  a  higher  %FAT,  were  not  consuming  exclusively  high  fat  foods  as 
were  the  females  at  these  levels. 

To  determine  if  variations  in  fat  intake  were  affecting  the  intakes  of 
other  nutrients,  the  mean  nutrient  intakes  at  different  %FAT  intake  levels 
were  examined.  This  analysis  was  performed  for  those  nutrients  wj^ere 
inadequate  nutrient  intakes  were  noted  and  could  be  linked  to  consumption  of 
foods  which  would  provide  large  amounts  of  dietary  fat  (Table  49).  For 
instance,  reduced  fat  intakes  may  be  the  result  of  a  reduced  consumption  of 
dairy  products  which  could  lead  to  lower  calcium  intakes. 


Table  49.  Mean  Dietary  Intakes  of  Selected  Nutrients  by  Individuals 

Consuming  Different  Levels  of  Dietary  Fat  as  Calories  (%FAT). 


NUTRIENT 

%FAT 

LEVEL 

N 

MALE 

MEAN+SD 

N 

FEMALE 

MEAN+SD 

Calcium  (mg) 

25-29% 

7 

1210*541 

9 

746*394 

MRDA:  800-1200 

30-34% 

18 

1196*556 

12 

866*321 

35-39% 

14 

1416*762. 

16 

977*496 

>40% 

2 

2537*1119 

3 

858*302 

Iron  (mg) 

25-29 % 

7 

21.9*5.2 

9 

17.9*8.5 

MRDA:  male  10-18 

30-34% 

18 

22*9*7.9 

12 

18.5*7.8 

female  18 

35-39% 

14 

25.1*11.0 

16 

17.8*6.4 

>40% 

2 

22.7*7.3 

3 

17.5*4.6 

Vitamin  A  (meg  RE) 

25-29% 

7 

2277*2733 

9 

1533*1201 

MRDA:  male  1000 

30-34% 

18 

2347*2427 

12 

2042*1703 

female  800 

35-39% 

14 

1831*1634 

16 

1440*1099 

>40% 

2 

1418*435 

3 

1580*1024 

Vitamin  B i  (meg) 

25-29% 

7 

4.86*2.08 

9 

2.98*1.44 

MRDA:  3.0 

30-34% 

18 

4.52*1.92 

12 

3.66*1.42 

35-39% 

14 

5.19*2.48 

16 

3.81*1.64 

>40% 

2 

8.17*1.33 

3 

3.71*1.14 
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Mean  nutrient  intakes  for  males  at  each  of  the  different  levels  of  %FAT 


intake  met  or  exceeded  the  MRDA.  However,  the  mean  nutrient  intakes  of 
calcium  and  Vitamin  B12  were  inadequate  in  females  at  the  25-29%FAT  level. 
Overall,  female  calcium  intakes  were  low  (Table  49),  but  mean  calcium  intakes 
at  the  25~29%FAT  level  never  attained  the  lower  limit  of  the  MRDA  for  calcium 
(800  mg/day).  These  data  suggested  that  on  the  average,  very  few  females  at 
the  25-29XFAT  level  were  consuming  dairy  products.  Mean  intakes  of  Vitamin 
B12  by  females  consuming  diets  at  the  25-29%FAT  level  were  right  at  the 
recommended  level  (Table  49).  This  suggested  that  lower  dairy  product 
consumption  as  well  as  lower  egg  consumption  may  have  contributed  in  part  to 
inadequate  Vitamin  B12  intakes  since  these  foods  are  major  sources  of  this 
vitamin. 

In  general,  the  results  in  this  table  show  that  above  the  30XFAT  level,  a 
sufficient  variety  of  foods  were  eaten  to  provide  sufficient  vitamins  and 
minerals.  However,  reducing  the  %FAT  in  the  diet  to  less  than  30%  may  lead  to 
inadequate  intakes  of  certain  vitamins  and  minerals  if  caution  is  not  taken  to 
ensure  that  these  soldiers  are  eating  a  well-balanced  diet.  These  data  show 
that  some  females  may  be  at  risk  for  inadequate  calcium  and  Vitamin  B^2 
Intakes  when  reducing  their  fat  intake. 

Serum  Total  Cholesterol  Levels  and  Current  Fat  Intakes 

A  significant  correlation  between  serum  total  cholesterol  levels  and 
current  dietary  fat  intakes  was  not  found.  However,  a  significant  correlation 
was  not  expected  since  the  subjects  participating  in  this  study  were  at  an  age 
where  blood  lipid  levels  are  normally  at  their  lowest.  The  National 
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Cholesterol  Education  Program  Expert  Treatment  Panel  states  that  serum  total 
cholesterol  levels  can  be  expected  to  increase  after  the  age  of  20  years  (19). 

Since  the  analysis  of  the  total  sample  was  affected  by  the  age-induced  low 
serum  total  cholesterol  levels,  only  individuals  with  serum  total  cholesterol 
levels  in  excess  of  180  mg/dl  were  examined  (Table  50).  There  were  six  males 


Table  50.  Mean  Dietary  Percent  Protein,  Percent  Fat,  Percent  Carbohydrate, 
and  Cholesterol  (mg)  Intakes  for  Individual  Subjects  With  Serum 
Total  Cholesterol  Levels  Over  180  mg/dl. 


GENDER 

SERUM  TOTAL 
CHOLESTEROL 

MEAN 

KCAL±SD 

%PRQa 

%FATb 

%CH0C 

DIETARY 

CHOLESTEROL 

(mg) 

Male 

180-189  mg 

3377*680 

16% 

37% 

49% 

562 

3524*611 

14% 

39% 

48% 

889 

190-199  mg 

3229*586 

17% 

40% 

45% 

580 

3963*494 

15% 

29% 

57% 

855 

>200  mg 

1973*591 

19% 

38% 

43% 

534 

4249*783 

15% 

37% 

50% 

858 

Female 

180-189  mg 

2733*263 

13% 

33% 

55% 

234 

2882*429 

14% 

36% 

51% 

409 

2882*278 

14% 

32% 

55% 

711 

2298*387 

16% 

34% 

52% 

228 

2749*408 

15% 

39% 

48% 

540 

190-199  mg 

3479*338 

17% 

38% 

52% 

424 

2694*204 

17% 

37% 

48% 

273 

2733*289 

17% 

35% 

48% 

587 

2199*909 

16% 

34% 

51% 

411 

>200  mg 

2274*706 

16% 

36% 

49% 

601 

2156*447 

14% 

30% 

57% 

188 

a%PRO=Percent  of 
b%FAT=Percent  of 
cXCH0:=Percent  of 


total  energy  from  protein. 

total  energy  from  fat. 

total  energy  from  carbohydrate. 
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and  eleven  females  that  met  this  criterion.  Dietary  fat  intakes  and/or 
dietary  cholesterol  intakes  for  almost  all  of  these  subjects  were  at  levels 
predictive  of  elevated  blood  lipid  levels.  All  but  one  of  the  males  had 
dietary  fat  intakes  in  excess  of  35%FAT.  However,  the  male  with  the  low  level 
of  dietary  fat  intake  had  a  mean  dietary  cholesterol  intake  of  855  mg.  Six  of 
the  eleven  female  subjects  had  fat  intakes  exceeding  35%FAT,  with  the 
remainder  having  fat  intakes  between  30-35XFAT.  Dietary  cholesterol  intakes 
in  excess  of  300  mg/dl  were  found  for  seven  of  these  females.  While  a  direct 
cause/effect  relationship  in  this  case  cannot  be  concluded,  traditional 
beliefs  appear  to  be  upheld. 

Dietary  Fat:  Major  Food  Sources 

The  contributions  of  menu  items  from  the  major  food  groups  to  total  fat 
intake  for  the  seven  days  were  determined.  These  results  are  presented  in 
Table  51  and  Figure  9.  Major  sources  of  dietary  fat  included  the  meat/entree, 
table  fat,  dairy,  and  grain  food  groups.  Overall,  menu  items  from  these  food 
groups  contributed  83%  of  the  male  and  female  total  dietary  fat  intakes. 

Fats  from  the  food  items  composing  the  meat/entree  and  dairy  groups  are 
high  in  saturated  fats.  Since  meat /entree  foods  provided  the  greatest  amount 
of  available  fat  in  the  menu  (Appendix  M,  Tables  M-4  and  M-5),  the  fact  that 
this  group  also  contributed  the  most  to  fat  intakes  was  not  surprising. 

Foods  from  the  meat/en.tree  major  food  group  contributed  almost  half  of  both 
the  male  and  female  total  fat  intakes  (male  45%,  female  45%).  The 
contributions  of  specific  meat  subgroups  are  presented  in  Table  52. 
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Figure  9 

PERCENT  CONTRIBUTIONS  OF  MAJOR  FOOD  GROUPS 
TO  TOTAL  FAT  INTAKE  FOR  SEVEN  DAYS 


Male 


Female 


Table  51.  Percent  Contributions  of  Major  Food  Groups  to  TOTAL  FAT  Intake  for 


Seven 

Days  at  Breakfast, 

Lunch,  and  Dinner. 

MAJOR  FOOD  GROUP 

BREAKFAST 

LUNCH 

DINNER 

TOTAL 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

MALE  FEMALE 

Dairy 

10%a 

11% 

10% 

6% 

15% 

13% 

12% 

10% 

Meat /Entree 

56% 

43% 

42% 

49% 

40% 

43% 

45% 

45% 

Grains 

11% 

10% 

7% 

8% 

13% 

10% 

10% 

9% 

Peanut  Butter 

8% 

17% 

- 

- 

- 

- 

2% 

5% 

Vegetables 

4% 

5% 

6% 

5% 

6% 

7% 

5% 

6% 

Fruits 

1% 

2% 

<1% 

<1% 

<1% 

<1% 

<1% 

1% 

Desserts /Sweets 

<1% 

<1% 

8% 

11% 

- 

- 

3% 

4% 

Table  Fats 

10% 

12% 

15% 

20% 

22% 

25% 

16% 

19% 

Condiments 

- 

- 

<1% 

<1% 

2% 

<1% 

<1% 

1% 

MRE 

- 

- 

9% 

- 

- 

- 

3% 

- 

Beverages 

- 

- 

- 

- 

- 

- 

- 

- 

Crackers 

- 

- 

1% 

<1% 

2% 

1% 

<1% 

<1% 

Percentages  have  been  rounded  to  nearest  whole  number  and  therefore  may  not 
add  up  to  100%. 


Table  52.  Overall  Contributions  of  Meat/Entree  Minor  Food  Groups  to  Total 
Meat/Entree  Contributions  to  Dietary  Fat  Intakes. 


%  CONTRIBUTION  TO  MAJOR  FOOD  GROUP 
MINOR  FOOD  GROUP  FAT  CONTRIBUTION 


MALE  FEMALE 


Eggs 

18% 

10% 

Veal 

14% 

10% 

Sausage 

13% 

14% 

Bacon 

11% 

14% 

Pork 

10% 

10% 

Combination  Dishes 

9% 

13% 

Cured  Meats 

6% 

6% 

Chicken 

6% 

8% 

Beef 

6% 

7% 

Soy  Extended  Beef 

3% 

3% 

Fish 

2% 

3% 

Turkey 

2% 

3% 
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The  contributions  to  dietary  fat  by  these  meat  subgroups  have  been  expressed 
as  the  percent  contribution  of  the  specific  subgroup  to  the  total  meat/entree 
(major  group)  fat  contribution,  not  to  the  total  fat  intake  for  seven  days. 
Mixed  dishes  such  as  Beef  Stew,  Lasagna,  Chili,  etc.  were  pooled  and  included 
as  combination  dishes. 

The  five  meat  subgroups  contributing  the  most  to  the  meat/entree  dietary 
fat  intake  for  the  seven  days  were  eggs,  veal,  bacon,  sausage  products,  and 
pork.  Combined,  these  meat  subgroups  contributed  more  than  50%  of  both  the 
male  and  female  dietary  fat  intakes  from  meat/entrees  (Table  52).  Although 
the  %FAT  contribution  was  the  lowest  at  breakfast  (Table  42),  breakfast  meats 
(eggs,  bacon,  sausage  products)  combined,  contributed  a  substantial  portion  of 
the  dietary  fat  intake  for  the  seven  days.  The  frequency  with  which  these 
menu  items  were  offered  (daily),  the.  high  selection  rate,  and  their  Inherent 
high  fat  content  contributed  to  this  fact. 

Egg  consumption  by  males  accounted  for  almost  one  fifth  (18%)  of  the  male 
fat  intake  from  the  meat/entree  group  (Table  52).  Female  fat  intakes  were 
less  affected  by  egg  consumption,  however,  egg3  did  play  a  significant  role 
(10%).  Visible  egg  consumption  between  males  and  females  was  significantly 
different  (p<0.05)  prior  to  basic  training  and  during  basic  training  (Tables 
25  and  53).  Visible  egg  consumption  was  measured  by  determining  the  total 
number  of  eggs  eaten  by  individuals  during  the  seven  days  (Table  53).  More 
than  ten  visible  eggs  were  eaten  by  73%  of  the  male  subjects,  while  only  one 
male  (2%)  did  not  eat  any  eggs  at  all.  The  females  had  lower  fat  intakes 
since  only  25%  of  the  females  were  consuming  more  than  ten  eggs  per  week  and 
25%  of  the  females  did  not  eat  any  eggs.  Generally,  egg  consumption  prior  to 
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basic  training  was  reportedly  lower  than  during  basic  training  for  both  males 
and  females  (Tables  25  and  53).  Possible  reasons  for  lower  egg  consumption 
prior  to  basic  training  may  have  been:  fewer  individuals  ate  the  breakfast 
meal,  eggs  were  not  purchased  in  the  home,  and/or  no  one  was  available  to 
prepare  the  eggs  in  the  home.  Mandatory  attendance  at  breakfast  and  the  daily 
exposure  to  eggs  during  basic  training  may  have  influenced  the  trainees  to 
increase  their  intake.  However,  the  females  did  not  appear  to  change  their 
eating  habits  since  the  percent  of  females  not  eating  eggs  (20%)  prior  to 
basic  training  was  similar  to  the  number  not  eating  eggs  (25%)  during  basic 
training. 


Table  53.  Count  of  Visible  Egg  Consumption  for  Seven  Days. 


NUMBER  OF  EGGS 

MALE 

(N«41) 

N  (%)a 

FEMALE 

(N-40) 

N  (%) 

0 

1  (  2%) 

10  (25%) 

1-2 

1  (  2%) 

9  (23%) 

3 

0 

1  (2%) 

4-6 

3  (  7%) 

6  (15%) 

7-10 

6  (15%) 

4  (10%) 

>10 

30  (73%) 

# 

10  (25%) 

Percentages  have  been  rounded  to  the  nearest  whole  number  and  therefore  may 
not  add  up  to  100%. 

^•■Significant  differences  between  males  and  females  at  p<0.05. 


Veal  provided  14%  of  the  male  and  10%  of  the  female  meat  contribution  to 
total  dietary  fat  intake.  Actually,  only  a  frozen  commercially  prepared 
breaded  veal  steak  was  included  in  this  minor  meat  category.  The  frequency 
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with  which  this  item  appeared  on  the  study  menu  (5  out  of  14  meals)  was 
similar  to  the  frequency  with  which  it  is  served  throughout  the  Army.  During 
another  dining  facility  study  this  product  was  served  8  times  in  14  meals 
(51).  The  reason  for  its  frequent  appearance  is  that  breaded  veal  steaks  were 
often  served  as  a  menu  item  replacement  or  supplement  when,  because  of  errors 
in  forecasting  or  deficient  food  deliveries,  the  primary  menu  item  was  not 
available  In  sufficient  quantities.  The  extensive  use  of  this  item  is  due  to 
the  minimum  time  and  preparation  needed  to  take  the  item  from  the  freezer  to 
the  serving  line  and  to  its  acceptability.  However,  since  the  item  is  deep 
fat  fried,  a  substantial  amount  of  fat  is  contributed  to  the  diet  by  the 
breaded  veal  steak. 

After  foods  from  the  meat/entree  group,  menu  items  from  the  table  fat  food 
group  were  the  next  leading  source  of  dietary  fat  (Table  51).  These  foods 
contributed  approximately  one  fifth  of  both  the  mala  (16%)  and  female  (19%) 
total  fat  intakes.  Overall,  the  table  fat  group  contributed  more  dietary  fat 
at  lunch  and  dinner  than  at  breakfast.  However,  if  melted  margarine  had  been 
served  with  pancakes,  waffles,  and  french  toast,  as  had  been  done  in  other 
garrison  dining  facility  studies,  table  fat  contributions  to  total  dietary  fat 
may  have  been  higher  (6,51,52). 

Specific  items  included  in  the  table  fat  group  were:  margarine,  salad 
dressings,  gravies,  olives,  sour  cream,  and  coffee  whitener.  The 
contributions  of  margarine,  salad  dressing,  and  gravies  to  the  table  fat.  group 
contribution  to  total  fat  intake  are  presented  in  Table  54.  The  contributions 
of  olives,  sour  cream,  and  coffee  whitener  were  minimal  (<1%). 


Margarine  provided  over  half  of  the  table  fat  group  contribution  to  total 
fat  intakes  for  both  males  and  females.  Salad  dressings  accounted  for  38%  and 
31%  of  the  male  and  female  table  fat  group  intakes,  respectively.  The  large 
contribution  of  salad  dressings  is  interesting  because:  many  subjects  had 
stated  that  they  wanted  to  lose  weight  (Table  8),  the  low  calorie  dressings 
were  served  adjacent  to  the  regular  dressings,  and  the  questionnaire  revealed 


Table  54.  Overall  Contributions  of  Selected  Fat  Items  to  Table.  Fat  Group 
Contribution  to  Total  Dietary  Fat  Intakes. 


MINOR  FOOD  GROUP 

%  CONTRIBUTION  TO  TABLE  FAT  GROUP  CONTRIBUTION 
TO  TOTAL  DIETARY  FAT 

MALE 

FEMALE 

Margarine 

51%a 

58% 

Salad  Dressing 

38% 

31% 

Gravy 

11% 

10% 

Percentages  have  been  rounded  to  the  nearest  whole  number  and  therefore  may 
not  add  up  to  100%. 

that  subjects  knew  that  low  calorie  dressings  were  better  than  regular  salad 
dressings  for  losing  weight  (Table  16).  Personal  food  preference  appeared  to 
play  a  big  part  in  salad  dressing  choices.  Overall,  gravies  accounted  for 
less  than  27.  of  the  total  fat  intake  for  the  seven  days  (11%  of  male  table  fat 
group  contribution,  10%  of  female  table  fat  group  intake).  Although  gravies 
were  not  listed  on  the  Army  Master  Menu,  they  were  served  two  meals  a  day  in 
this  dining  facility,  which  could  have  had  a  large  impact  on  total  fat  Intake. 
However,  the  data  suggest  that  gravies  actually  contributed  very  little  to 
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total  fat  intake.  Unlike  the  menu  items  from  the  meat  group,  subjects  were 
able  to  take  as  much  margarine  or  salad  dressing  as  desired  and  this  seems  to 
be  reflected  in  the  large  proportion  of  these  fats  in  the  table  fat  group 
compared  to  gravy  which  was  served. 

Dairy  products  were  the  third  largest  contributor  to  total  dietary  fat 
intakes  (Table  51).  The  consumption  of  dairy  products  accounted  for  12%  of 
total  fat  Intake  for  males  and  10%  for  females.  Contributions  of  different 
dairy  products  to  the  dairy  food  group  contribution  to  total  fat  intakes  are 
presented  in  Table  55.  Over  half  of  the  dairy  fat  contribution  was  provided 
by  milk  beverages.  Types  of  milk  consumed  and  mean  intakes  were  discussed  in 
a  previous  section  on  Nutritional  Adequacy  during  the  discussion  on  calcium 
intake  (Tables  35  and  36).  Cheeses  (cheddar  and  cottage  cheese)  were 
significant  dairy  food  group  sources  of  dietary  fat  (46%  males,  41%  female). 


Table  55.  Overall  Contributions  of  Dairy  Items  to  the  Dairy  Major  Food 
Group  Contributions  to  Total  Dietary  Fat  Intakes. 


%  CONTRIBUTION  TO  DAIRY  GROUP  CONTRIBUTION 

TO  TOTAL  DIETARY  FAT 

MALE 

FEMALE 

Milk  Beverages 

52% 

56% 

Natural  Cheeses 

46% 

41% 

Yogurt 

2% 

3% 

Menu  items  from  the  grain  group  accounted  for  10%  and  9%  of  the  total  male 
and  female  dietary  fat  intakes,  respectively  (Table  51).  Only  40%  of  the 
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dietary  fat  was  attributed  to  the  addition  of  fats  or  oils  during  the  cooking 
process.  The  remaining  60%  came  from  the  consumption  of  foods  such  as 
commercially  prepared  breads,  waffles,  pancake  mix,  etc. 

Foods  Contributing  to  Higher  Fat  Intakes 

The  conclusion  was  reached  that  high  levels  of  %FAT  were  not  directly  the 
fault  of  the  food  service  system  (menu,  recipes,  preparation,  etc.)  but  were 
the  result  of  individual  food  selection  and  consumption  patterns.  This 
conclusion  was  supported  by  the  fact  that  over  50%  of  both  males  and  females 
were  able  to  meet  the  MRDA  target  for  fat  intake  <35%  without  experiencing 
inadequate  intakes  of  other  important  nutrients.  As  a  result  of  this 
conclusion,  further  investigation  focused  on  the  differences  in  the 
contributions  of  major  food  groups  at  the  different  levels  of  fat  intake. 

The  amount  of  dietary  fat  resulting  from  the  consumption  of  menu  items 
from  the  major  food  groups  was  determined  per  1000  kcal  of  energy  intakes  to 
compare  fat  intakes  at  different  levels  of  %FAT.  These  results  are  presented 
in  Tables  56  and  57  for  males  and  females,  respectively.  This  method  was  used 
to  adjust  for  the  fact  that  high  and  low  %FAT  intakes  were  found  throughout 
the  range  of  energy  intakes.  The  percent  of  the  major  food  groups’ 
contribution  to  total  fat  intake  also  was  determined.  Food  groups 
contributing  minimal  dietary  fat  were  eliminated  from  this  comparison.  The 
percent  contribution  of  major  food  groups  to  total  dietary  fat  intake  are 
depicted  in  Figures  10  and  11.  The  data  in  Tables  56  and  57  are  slightly 
different  from  those  in  Figures  10  and  11  because  of  the  different  methods  of 
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Table  56.  Fat  Intake  (g)  per  1000  kcal  and  Percent  Total  Fat  Intake 
Provided  by  Selected  Major  Food  Groups  at  Different  Levels 
of  Percent  Fat  of  Calories  (%FAT)  for  MALES. 


MAJOR  FOOD 

GROUP 

LEVELS  OF  %FAT 

INTAKE 

25-29%FAT 

(N=7) 

30-34%FAT 
(N=18 ) 

35-39%FAT 

(N=14) 

>40%FAT 

(N=2) 

Fat(g) / 
lOOOkcal 

%Total 

Fat 

Fat ( g) /  %Total 
lOOOkcal  Fat 

Fat  (g)  / 
lOOOkcal 

%Total 

Fat 

Fat(g) /  %Total 
lOOOkcal  Fat 

/ 

1-  —  1 

\ 

\ - 

- “/ 

Dairy 

3 

9% 

4 

10% 

5 

13% 

12 

25% 

Meat/Entree 

17 

53% 

17 

46% 

17 

43% 

16 

35% 

Grains 

4 

14% 

4 

11% 

4 

9% 

2 

4% 

Vegetables 

2 

6% 

2 

6% 

2 

4% 

2 

4% 

Peanut  Butter 

- 

- 

1 

2% 

1 

2% 

3 

6% 

Dessert / Sweets 

1 

4% 

1 

3% 

1 

2% 

1 

3% 

Table  Fats 

3 

9% 

5 

15% 

8 

20% 

9 

19% 

Table  57.  Fat  Intake  (g)  per  1000  kcal  and  Percent  of  Total  Fat  Intake 
Provided  by  Selected  Major  Food  Groups  at  Different  Levels 
of  Percent  Fat  of  Calories  (%FAT)  for  FEMALES. 


LEVELS  OF 

%FAT 

INTAKE 

MAJOR  FOOD 

25-29%FAT 

30-34%FAT 

35-39%FAT 

>40%FAT 

GROUP 

(N=7) 

(N=18) 

(N=14) 

(N=2) 

Fat(g)  / 

%Total 

Fat (g) / 

%Total 

Fat(g)/  %Total 

Fat (g) / 

%Total 

lOOOkcal 

Fat 

lOOOkcal 

Fat 

lOOOkcal  Fat 

lOOOkcal 

Fat 

/ 

„ i  nnn 

\ 

\  - 

/ 

Dairy 

3 

10% 

3 

9% 

5  12% 

3 

7% 

Meat/Entree 

17 

54% 

18 

48% 

17  40% 

19 

41% 

Grains 

4 

12% 

3 

9% 

3  8% 

3 

7% 

Vegetables 

2 

5% 

2 

6% 

2  5% 

2 

5% 

Peanut  Butter 

<1 

<1% 

1 

3% 

4  9% 

1 

2% 

Dessert /Sweets 

1 

3% 

2 

4% 

2  4% 

2 

5% 

Table  Fats 

4 

12% 

7 

17% 

9  20% 

15 

32% 
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Vegetables  4 
Grains  4  95 
ther  6% 


N  u  t  bu  t  ter  6  96 


AJOR  FOOD 
NTAKE 


L  FROM  FAT 


_  FROM  FAT 


Grains  7  % 
7% 


calculating  the  percent  total  fat  (per  1000  kcal  vs.  percentage  of 
consumption) . 

These  data  revealed  an  interesting  trend.  Absolute  fat  intakes  (Fat 
(g)/1000  kcal)  originating  from  those  groups  where  subjects  had  minimal 
control  over  portion  sizes  were  similar  at  all  levels  of  %FAT  intake. 
Generally,  menu  items  from  the  meat/entree,  grain,  vegetable,  and 
dessert/sweet  groups  did  not  vary  more  than  2  g  fat  per  1000  kcal  intake.  The 
major  difference  between  individuals  consuming  diets  containing  <35%FAT  or 
>35%FAT  was  in  the  amount  of  fat  which  came  from  the  dairy  group,  table  fat 
group,  and  peanut  butter.  Subjects  were  able  to  take  items  from  these  food 
groups  without  any  limits. 

Peanut  butter  is  otten  suggested  as  a  good  replacement  for  meats. 

However,  these  data  suggest  that  males  and  females  at  fat  intake  levels  >35% 
were  not  using  peanut  butter  as  a  substitute  for  meats,  but  were  eating  it  in 
addition  to  meats  (Tables  56  and  57).  The  frequency  with  which  peanut  butter 
was  selected  during  the  study  and  the  median  portions  in  which  it  was  consumed 
are  presented  in  Table  58.  These  results  indicate  that  individuals  consuming 
levels  >35%FAT  were  taking  peanut  butter  more  frequently  and  consuming  larger 
quantities  than  individuals  at  <35%FAT.  Males  consumed  peanut  butter  less 
frequently  than  females,  however  the  average  portion  for  males  was  almost 
twice  as  large  as  for  females. 

Five  meat  subgroups:  eggs,  veal,  sausage,  bacon,  and  pork  (Table  59), 
were  primarily  responsible  for  the  majority  of  the  male  meat/entree  group  fat 
intakes.  While  the  relative  rank  of  each  meat  subgroup  changed  at  different 


Table  58.  Comparison  of  Selection  and  Consumption  Rates  of  Peanut  Butter 
at  Different  Levels  of  %FATa  Intake. 


XFAT  LEVELS 

25 

-29%FAT 

30-34XFAT 

>35 XFAT 

GENDER  SELECTION 

AMOUNT13 

SELECTION 

AMOUNT 

SELECTION 

AMOUNT 

FREQUENCY 

EATEN  (g) 

FREQUENCY 

EATEN 

(g)  FREQUENCY 

EATEN  (g) 

Males 

12 

40 

18 

64 

Females  1 

9 

9 

25 

54 

32 

a%FAT=Percent  of 

total  energy  from  fat. 

^Median  Intake. 

Table  59.  Overall  Contributions  of  Minor  Food  Group 

s  to  Meat /Entree 

Food 

Group  Contributions 

to  Total  Dietary  Fat 

Intakes 

;  at  Different 

Levels  of 

%FATa  Intake  by  MALES. 

LEVELS  OF  XFAT 

INTAKE 

25 

-29%FAT 

30-34ZFAT 

35- 

39ZFAT 

>40 XFAT 

MINOR  FOOD 

GROUP 

ZTotal  Rank 

STotal  Rank 

%Total 

Rank 

XTotal 

Rank 

Eggs 

15% 

1 

19%  1 

17% 

1 

20% 

3 

Veal 

14% 

2 

14%  2 

12% 

3 

23% 

1 

Sausage 

13% 

3 

10%  4 

17% 

1 

5% 

6 

Bacon 

12% 

4 

9%  5 

11% 

4 

22% 

2 

Pork 

9% 

5 

13%  3 

9% 

5 

7% 

4 

Chicken 

8% 

6 

5%  7 

7% 

6 

2% 

8 

Combination 

8% 

6 

6%  6 

7% 

6 

4% 

7 

Cured  Meats 

nv 
/  /* 

7 

/ 

CV  7 

/•  / 

7% 

C 

u 

5% 

6 

Beef 

57. 

8 

6%  6 

5% 

7 

7% 

5 

Soy  Ext  Beef 

3% 

9 

4%  8 

2% 

8 

5% 

6 

Turkey 

2% 

10 

2%  10 

2% 

8 

<1% 

10 

Fish 

2% 

11 

3%  9 

2% 

8 

1% 

9 

a%FAT“Percent  of  total  energy  from  fat. 

^Percentages  have  been  rounded  to  the  nearest  whole  number  and  therefore  may 
not  add  up  to  100%. 
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ZFAT  levels  for  males,  their  combined  contributions  remained  approximately  the 
same  with  one  exception.  Males  consuming  ZFAT  levels  >402  had  large  increases 
in  dietary  fat  from  veal  and  bacon.  These  Increases  may,  in  part,  explain  the 
higher  absolute  fat  intake  of  this  group  (Table  47). 

Differences  in  the  meat/ entree  consumption  patterns  for  females  at 
different  levels  of  %FAT  intake  were  more  pronounced  than  for  males  (Table  60). 


Table  60.  Overall  Contributions  of  Minor  Food  Groups  to  Meat/Entree  Food 
Group  Contributions  to  Total  Dietary  Fat  Intakes  at  Different 
Levels  of  2FATa  Intake  by  FEMALES. 


LEVELS  OF  ZFAT 

INTAKE 

MINOR  FOOD 

25-29ZFAT 

30-342FAT 

35-39ZFAT 

>40ZFAT 

GROUP 

ZTotal  Rank 

ZTotal  Rank 

ZTotal  Rank 

ZTotal  Rank 

Combination 

23Z 

1 

11% 

2 

10% 

4 

5% 

7 

Pork 

1 12 

2 

11% 

3 

102 

4 

82 

5 

Chicken 

9Z 

2 

7% 

5 

72 

5 

12% 

4 

Sausage 

9Z 

2 

11% 

3 

17% 

1 

222 

1 

Bacon 

9% 

2 

192 

1 

14% 

2 

6% 

6 

Cured  Meats 

72 

3 

6% 

5 

52 

6 

2% 

9 

Veal 

6% 

4 

10Z 

4 

102 

4 

152 

3 

Beef 

62 

4 

6% 

6 

72 

5 

62 

6 

Fish 

6% 

4 

32 

7 

22 

9 

22 

9 

Eggs 

62 

4 

10% 

4 

11% 

3 

16% 

2 

Turkey 

32 

5 

32 

7 

32 

8 

12 

10 

Soy  Ext  Beef 

22 

6 

3% 

7 

42 

7 

42 

8 

a2FAT“Percent  of  total  energy  from  fat. 


Females  at  the  two  lower  levels  of  fat  intake  obtained  more  dietary  fat  from 
combination  dishes  where  ingredients  other  than  meat  tended  to  lower  the 
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dietary  fat  content  of  the  recipe.  Females  at  the  25-29ZFAT  level  also 
appeared  to  consume  a  wider  variety  of  food  choices,  with  very  few  items 
accounting  for  more  than  10X  of  their  meat/entree  fat  intakes.  As  the  level  of 
female  fat  intake  increased  so  did  the  contributions  of  the  higher  fat  meats 
such  as  sausage,  bacon,  veal,  and  eggs,  generally.  Decreases  in  the  percent- 
contributions  of  the  lower  fat  meats  such  as  combination  dishes,  fish,  and  to  a 
lesser  extent,  chicken  were  noted  as  fat  intakes  increased.  The  Increased 
consumption  of  meats  higher  in  fat  (i.e.,  sausage,  eggs,  bacon)  also  explained 
the  increase  in  the  average  fat  intakes  of  females  at  higher  levels  of  %FAT 
intake  (Table  47). 

These  results  indicate  that  males  at  most  levels  of  ZFAT  intakes  were 
consuming  about  equal  amounts  of  dietary  fat  from  the  meat/entree  group.  Males 
at  the  25-29XFAT  level  were  not  selecting  or  consuming  high  fat  meats  (eggs, 
bacon,  sausage  products)  as  often  as  males  at  higher  ZFAT  intakes.  Overall, 
most  of  the  male  fat  intake  was  attributable  to  single  ingredient  menu  items 
such  as  bacon,  sausage,  etc.  These  items  were  major  fat  sources  because  of  the 
frequency  with  which  these  items  were  served,  their  Inherent  fat  content,  and 
their  overall  popularity.  Little  could  be  done  to  alter  male  fat  intakes 
unless  these  items  were  served  less  frequently  or  in  smaller  portions.  Another 
suggestion  would  be  to  serve  lower  fat  menu  items  providing  equal  acceptonce 
and  palatability .  Yogurt  and  other  low  fat  alternatives  seemingly  do  not-  offer 
equal  value  to  the  customer  in  terms  of  acceptability.  One  reason  that  yogurt 
and  other  items  from  the  breakfast  bar  may  not  have  been  selected  could  be 
related  to  the  location  of  the  breakfast  bar  at  the  end  of  the  serving  line  out 
of  the  flow  of  traffic.  Although  this  location  may  have  reduced  selection 
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rates,  the  effect  was  believed  minimal,  since  subjects  were  aware  of  its 
position.  Instead,  location  should  have  been  a  positive  factor,  since  the 
subjects  would  not  have  had  to  wait  in  line  to  be  served. 

Female  fat  intakes  were  more  influenced  by  the  meat/entree  group.  Females 
with  %FAT  intakes  <35%  were  selecting  and  consuming  fewer  eggs  and  other  high 
fat  meat  items.  Overall,  female  average  fat  intakes  were  less  than  that  of 
males  (Table  47),  which  was  attributable  to  lower  selection  rates  of  high  fat 
items  ouch  as  eggs  and  lower  consumption  of  these  items  in  general.  For 
females,  the  plate  waste  for  dietary  fat  and  cholesterol  (eggs)  was  higher 
(Table  31)  than  for  males.  Females  with  %FAT  intake  >35%FAT  were  consuming 
with  equal  frequency,  although  in  smaller  amounts,  the  same  high  fat  meat  items 
as  males.  In  addition,  females  were  consuming  more  combination  dishes  which 
helped  in  lowering  overall  fat  intake. 

With  increasing  levels  of  %FAT  intake,  the  percent  contributions  of  the 
grain  group  to  total  fat  Intake  decreased,  but  the  absolute  amount  of  fat 
consumed  remained  approximately  the  same  (Tables  56  and  57).  Fat  Intakes  from 
the  grain  group  were  generally  from  commercially  produced  foods  or  where 
minimal  recipe  manipulation  were  needed.  On  the  average,  60-70%  of  both  the 
male  and  female  fat  Intakes  from  the  grain  group  were  attributable  to  dry 
cereals,  pancakes  (from  mix),  waffles  (commercial),  french  toast,  and 
commercial  bread  products.  Menu  items  (rice,  pastas,  cooked  cereals)  to  which 
fat  was  added  during  the  cooking  process  or  before  serving,  had  minimal  effect 
on  overall  fat  intake  or  %FAT  intake  levels.  However,  the  fat  content  of  these 
products  was  often  variable  (Appendix  N,  Table  N-5). 
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The  percent  contribution  of  vegetables  to  total  fat  intakes  remained  fairly 
constant  at  the  different  levels  of  %FAT  Intake  (Tables  56  and  57).  Overall, 
potatoes  contributed  approximately  65%  of  the  male  and  female  fat  intakes  from 
vegetables.  At  increasing  levels  of  %FAT  intake,  the  relative  contributions 
from  potatoes  increased  from  70%  (25-29%FAT)  to  87%  (>4Q%FAT)  for  males  and 
from  65%  to  74%  for  the  females,  respectively.  Often,  vegetable  and  starch 
cookery  in  the  Army  centers  around  the  addition  of  some  sort  of  fat,  either  in 
the  cooking  medium  or  for  flavoring.  Potatoes  served  at  Fort  Jackson  reflected 
this  practice.  Hash  brown  potatoes,  rissole  potatoes,  oven  brown  potatoes,  and 
french  fries  were  very  popular,  but  also  provided  significant  amounts  of 
dietary  fat.  Since  little  change  can  be  made  to  the  recipes  without  affecting 
the  final  product,  the  answer  might  be  to  limit  the  frequency  that  they  are 
served.  However,  serving  these  items  less  frequently  may  affect  overall 
customer  satisfaction,  especially  at  dining  facilities  where  french  fries  are 
served  dally.  The  total  fat  contributed  by  these  items  at  Fort  Jackson  was 
relatively  small,  since  there  was  no  short  order  line.  The  effects  of  these 
potato  items  at  other  dining  facilities  is  unknown.  Vegetables  other  than 
potatoes  provided  very  little  fat,  since  most  vegetables  were  steamed  or  boiled 
and  served  without  added  margarine. 

Although  fat  from  potatoes  may  have  influenced  dietary  fat  intakes,  other 
food  groups  had  more  of  an  effect.  Contributions  to  total  fat  Intake  by  menu 
items  from  the  dairy  group  and  the  table  fat  group  increased  dramatically  as 
the  %FAT  intakes  increased  (Tables  56  and  57).  As  previously  mentioned, 
subjects  had  free  access  to  these  items. 
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The  replacement  of  whole  milk  by  2%  low  fat  milk  has  been  helpful  in 
lowering  the  overall  fat  intakes  of  soldiers.  However,  soldiers  consuming  low 
fat  milk  and  other  dairy  products  in  excess  of  the  amount  required  to  meet  the 
calcium  requirements  in  the  MRDA  were  placing  themselves  at  XFAT  intakes  >35%. 
Table  61  presents  the  contributions  of  dairy  minor  food  groups  to  total  dairy 
fat  intakes  at  different  levels  of  SFAT  intake. 


Table  61.  Percent  Contributions  of  Selected  Dairy  Minor  Food  Groups  to  Total 
Dairy  Fat  Intakes  at  Different  Levels  of  %FATa  Intake. 


LEVELS  OF  ZFAT  INTAKE 


MINOR  FOOD  GROUP 

25-29%FnT 

X  TOTALb 

30-34XFAT 

X  TOTAL 

35-39ZFAT 
%  TOTAL 

>40%FAT 
%  TOTAL 

MALE 

Milk  Beverages 

79% 

56% 

41% 

56% 

Cheese 

17X 

41% 

58% 

44% 

Yogurt 

4% 

3% 

1% 

— 

FEMALE 

Milk  Beverages 

65% 

63% 

55% 

21% 

Cheese 

24% 

35% 

42% 

78% 

Yogurt 

11% 

2% 

3% 

2% 

a%FAT«Percant  of  total  energy  from  fat. 

^Percentages  have  been  rounded  to  nearest  whole  number  and  therefore  may  not 
add  up  to  100%, 


Male  and  female  subjects  at  >35%FAT  levels  were  not  only  drinking  milk  more 
frequently  but  also  consuming  larger  median  portions  (Table  62).  Surprisingly, 
skim  milk  consumption  was  less  for  females  than  males.  Cheese  also  was 
consumed  more  frequently  by  soldiers  at  %FAT  intakes  >35%.  Cheddar  cheese  was 


served  three  different  ways  during  the  study:  shredded,  cubed,  and  as  a  block 
(self  service).  The  cheddar  cheese  consumption  presented  in  Table  62 
represents  only  the  cubed  cheese  consumption.  Interestingly,  when  a  block  of 
cheese  was  used,  fewer  individuals  took  the  item,  however,  median  portions  were 
larger.  Low  fat  cottage  cheese  was  not  served  at  Fort  Jackson.  However, 
cottage  cheese  consumption  had  minimal  impact  on  fat  intakes,  because  the 
frequency  of  cottage  cheese  selection  (34  times)  was  substantially  lower  than 
that  of  cheddar  cheese  during  the  entire  study. 


Table  62.  Comparison  of  Selection  and  Consumption  Rates  of  SELECTED  DAIRY 
PRODUCTS  at  Different  Levels  of  %FATa  Intake. 


%FAT  LEVELS 


25-29XFAT  30-342FAT  >352FAT 

DAIRY  PRODUCT  SELECTION  AMOUNT13  SELECTION  AMOUNT  SELECTION  AMOUNT 

FREQUENCY  EATEN (g)  FREQUENCY  EATEN (g)  FREQUENCY  EATEN (g) 


MALES 

22  White  Milk 

32 

244 

67 

305 

85 

355 

22  Choc  Milk 

23 

344 

40 

344 

51 

344 

Skim  Milk 

2 

30 

6 

240 

5 

240 

Cheddar  Cheese 

6 

32 

15 

36 

33 

36 

FEMALES 

22  White  Milk 

28 

244 

64 

289 

100 

274 

22  Choc  Milk 

19 

281 

18 

313 

37 

359 

Skim  Milk 

— 

1 

150 

4 

240 

Cheddar  Cheese 

5 

27 

14 

A  A 

42 

23 

a2FAT»Percent  of  total  energy  from  fat. 
^Median  intake 


These  results  clearly  indicate  that  without  the  use  of  2%  milk,  fat 
intakes  would  have  been  much  higher.  The  basic  trainees  may  have  bean 
drinking  a  low  fat  milk,  but  the  quantities  that  some  individuals  were 
consuming  and  the  consumption  of  other  high  fat  dairy  products  contributed  to 
fat  intakes  that  were  >40%FAT.  The  answer  to  the  problem  may  be  found  in 
nutrition  education  programs  which  stress  the  importance  of  low  fat  foods  but 
advise  moderation  in  their  consumption  and/or  use  of  lower  fat  alternatives 
such  as  skim  milk. 

The  consumption  of  foods  from  the  table  fat  group  had  a  major  impact  on 
total  fat  intakes  (Table  51).  Generally,  these  foods  are  used  to  increase  the 
overall  palatability  of  other  foods  such  as  salads,  breads,  potatoes,  meats, 
etc.  However,  excessive  intakes  may  be  reached  easily.  Often,  individuals 
are  not  aware  of  the  calories  or  the  amount  of  fat  provided  by  a  relatively 
small  portion  of  margarine  or  salad  dressing.  The  results  of  the  nutrition 
knowledge  test  indicated  that  these  subjects  knew  very  little  about  fat  and 
its  food  aources  (Tables  10  and  11). 

Margarine  and  salad  dressings  were  the  major  contributors  from  the  table 
fat  food  group  to  total  fat  intakes  (Tables  63  and  64).  Gravies,  which  were 
served  at  almost  every  meal,  had  a  minimal  effect  on  fat  intakes.  However, 
unlike  margarine  and  salad  dressings,  gravies  were  not  a  self-service  item. 
Also,  since  gravies  were  not  uniformly  prepared,  contributions  to  total  fat 
intakes  may  have  been  significantly  different  at  the  meals  where  gravies  with 
higher  proportions  of  fat  were  served  (Appendix  N,  Table  N-5). 

A  reduction  in  the  frequency  with  which  gravies  and  other  high  fat  sauces 
appear  on  the  Master  Menu  will  lower  total  fat  intakes  on  paper.  However,  the 


Table  63.  Percent  Contributions  of  Selected  Fats  from  the  Minor  Food 

Groups  to  Total  Fat  Intakes  at  Different  Levels  uf  %FATa  Intake. 


LEVELS  OF 

%FAT  INTAKE 

MINOR  FOOD  GROUP  25-29XFAT 

%  TOTAL 

30-34XFAT 
%  TOTAL 

35-39XFAT 

X  TOTAL 

>40%FAT 

X  TOTAL 

MALE 


Margarine 

35X 

62% 

40% 

76% 

Salad  Dressing 

43X 

27% 

52% 

13% 

Gravy 

22% 

12X 

9% 

11% 

FEMALE 

Margarine 

46X 

63% 

55% 

64% 

Salad  Dressing 

35X 

25% 

36% 

28% 

Gravy 

18% 

11% 

9% 

8% 

a%FAT»Percent  of  total  energy  from  fat. 


results  of  this  study,  as  well  as  those  of  other  dining  facility  studies, 
indicated  a  reluctance  on  the  part  of  the  local  menu  planners  to  Implement 
this  initiative.  This  conflict  may  be  the  result  of  local  menu  planners 
knowing  the  preferences  and  expectations  of  military  diners.  Part  of  this 
conflict  may  be  resolved  by  the  introduction  of  lower  fat  sauces,  which  offer 
the  military  diner  the  same  level  of  acceptance  and  palatabllity  as  the  higher 
fat  gravies.  Sauces  thickened  with  cornstarch  or  prepared  from  low  fat  dairy 
products  c.ould  be  developed  to  fill  the  gap  between  diners’  expectations  and 
total  elimination  of  the  food  as  advocated  on  the  Master  Menu. 

Salad  dressings  present  a  similar  dilemma.  The  frequency  with  which  salad 
dressings  were  selected  and  the  median  portions  of  the  salad  dressings  are 
presented  in  Table  64.  The  salad  dressings  selected  for  this  comparison  do 


not  represent  total  salad  dressing  consumption,  but  are  representative  of 
trends  observed  for  all  salad  dressings. 


Table  64.  Comparison  of  Selection  and  Consumption  Rates  of  SELECTED  FATS 
at  Different  Levels  of  ZFATa  Intake. 


2 FAT  LEVELS 


25-292FAT  30-34ZFAT  >35ZFAT 

SELECTED  FATS  SELECTION  AMOUNT1*  SELECTION  AMOUNT  SELECTION  AMOUNT 

FREQUENCY  EATEN (g)  FREQUENCY  EATEN (g)  FREQUENCY  EATEN (g) 


MALES 

Margarine 

20 

10 

146 

10 

148 

10 

French  Dressing 

8 

23 

16 

15 

26 

15 

1000  Island  Drsg 

4 

26 

5 

22 

9 

50 

Italian  Drsg 

1 

36 

25 

24 

39 

36 

Low  Calorie  Drsg 

2 

49 

9 

37 

9 

37 

FEMALES 

Margarine 

39 

5 

116 

10 

203 

10 

French  Drsg 

8 

14 

8 

15 

20 

15 

1000  Island  Drsg 

7 

25 

8 

29 

46 

24 

Italian  Drsg 

1 

45 

17 

24 

21 

28 

Low  Calorie  Drag 

-- 

— 

2 

18 

9 

24 

aZFAT«Percent  of  total  energy  from  fat. 
^Median  Intake. 


Salad  dressings  greatly  enhance  the  enjoyment  of  the  raw  vegetables  that 
are  served  on  the  salad  bar.  Unfortunately,  excessive  consumption  of  fat- 
based  salad  dressings  negate  the  benefits  of  low  calorie  raw  vegetable 
consumption.  The  impact  of  salad  dressings  on  salad  consumption  was  analyzed 
and  discussed  in  Appendix  M,  Table  M-6.  During  the  present  study,  individuals 
with  fat  intakes  exceeding  352FAT  were  consuming  salad  dressings  with  greater 
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frequency  and/or  in  greater  amounts  (Table  64).  Low  calorie  salad  dressings 
were  not  very  popular.  However,  a  great  number  of  other  commercially  prepared 
low  fat  salad  dressings  are  currently  available  and  should  be  investigated  for 
acceptability.  Other  possible  solutions  could  lower  salad  dressing  use  either 
voluntarily  or  involuntarily.  Procedures  to  involuntarily  restrict  salad 
dressing  use,  such  as  removing  it  as  a  self  service  item,  probably  would  be 
highly  unpopular.  A  degree  of  success  may  be  achieved  through  nutrition 
education  programs  which  advocate  voluntary  restriction;  however,  this  may  not 
totally  solve  the  problem  for  those  individuals  who  enjoy  large  quantities  of 
salad  dressing  on  their  raw  vegetables . 

Individuals  with  total  fat  intakes  greater  than  35%FAT  were  consuming 
margarine  more  frequently  (Table  64).  Unfortunately,  this  study  cannot 
provide  information  about  the  foods  to  which  margarine  was  added.  Future 
USARIEM  studies  should  determine  whether  margarine/butter  is  being  added  to 
vegetables,  potatoes,  and/or  bread.  Greater  use  of  margarine  on  items  other 
than  bread  would  support  a  need  for  a  greater  use  of  flavor  enhancers  in 
vegetables  and  other  starchy  foods.  Since  the  Nutrition  Knowledge  section  of 
this  technical  report  showed  that  very  few  individuals  are  knowledgeable  about 
the  calories  and  type  of  fat  provided  by  this  menu  item,  nutrition  education 
programs  may  be  indicated  to  reduce  total  intake  from  the  different  sources  of 
fats . 

Dietary  Cholesterol:  Intakes  and  Food  Sources 

Mean  dietary  cholesterol  intakes  were  703^208  mg  for  males  and  418^219  for 
females  (Table  33).  Mean  dietary  cholesterol  intakes  of  individual  males 
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varied  from  a  minimum  of  335  mg  to  a  maximum  of  950  mg.  For  individual 
females,  the  minimum  dietary  cholesterol  intake  during  the  seven  days  was  193 
mg  and  a  maximum  of  735  mg.  Male  cholesterol  intakes  were  similar  to  previous 
studies  (6,51,52).  Since  this  was  the  first  USARIEM  study  to  report 
Information  on  females,  it  is  interesting  to  note  that  the  intake  for  females 
was  significantly  lower  (p<0.05)  than  for  males  and  much  closer  to  the  300 
mg/day  recommended  by  the  AHA  (48). 

Intakes  of  dietary  cholesterol  were  greater  at  breakfast  for  both  males 
and  females  (Table  65).  Males  consumed  54%  and  females  43%  of  their  daily 
cholesterol  Intakes  at  breakfast  which  was  similar  to  the  distribution  of 
dietary  cholesterol  intake  patterns  that  had  been  reported  previously 
(6,51,52). 


Table  65.  Distribution  of  Dietary  Cholesterol  Intakes  at  Breakfast,  Lunch, 
and  Dinner. 


%  DIETARY 

CHOLESTEROL 

INTAKE 

GENDER 

BREAKFAST 

LUNCH 

DINNER 

Male 

54%a 

23% 

23% 

Female 

43% 

29% 

29% 

Percentages  have  been  rounded  to  the  nearest  whole  number  and  therefore  may 
not  add  up  to  100%. 


Sources  of  dietary  cholesterol  are  limited  to  animal  products. 
Contributions  to  dietary  cholesterol  intakes  by  the  major  food  groups  are 
presented  in  Figure  12.  The  meat/entree  food  group  accounted  for  almost  80% 
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MEAT  GRAIN 

(including  eggs) 

OR  FOOD  GROUPS 


of  the  dietary  cholesterol  with  the  contributions  by  the  grain  and  dairy 
groups  about  equal.  In  the  meat /entree  group,  eggs  or  menu  items  in  which 
eggs  are  used  as  ingredients  usually  are  directly  related  to  high  dietary 
cholesterol  intakes.  In  the  present  study,  visible  egg  consumption  was 
directly  responsible  for  52%  of  the  male  dietary  cholesterol  intake  and  .39%  of 
the  female  intake.  Significant  differences  in  male  and  female  dietary 
cholesterol  intakes  (Tables  33  and  38)  were  attributable  to  significant 
differences  in  egg  consumption,  with  females  tending  to  eat  less  eggs  (Tables 
52  and  53) . 

Use  of  a  low  cholesterol  egg  substitute  has  been  suggested  and  tested  as  a 
method  to  passively  reduce  dietary  cholesterol  intakes  (75).  However,  the 
feasibility  of  using  these  products  remains  questionable.  Production 
difficulties  were  encountered  while  using  the  product  to  prepare  scrambled 
eggs  and  omelets  during  the  Fort  Devens  II  study  (75).  When  these  products 
were  prepared  using  100%  egg  substitute,  cooks  could  not  maintain  the  normal 
speed  of  service.  The  characteristics  of  this  product  resulted  in  scrambled 
eggs  which  stuck  to  the  grill  and  omelets  that  broke  apart  while  they  were 
being  transferred  to  plates.  When  the  study  protocol  wae  changed  to  test  a 
mixture  of  one  whole  egg  plus  2  oz  egg  substitute,  the  difficulties 
disappeared.  While  this  mixture  appeared  acceptable  and  lowered  cholesterol 
intakes  significantly  (p\0.01)  at  the  breakfast  meal  on  the  days  when  the 
product  was  served,  overall  cholesterol  intakes  during  the  entire  study 
(Devens  II)  were  as  high  as  those  of  previous  dining  facility  studies 
(6,51,52,75).  A  comparison  of  the  cholesterol  Intakes  on  days  that  regular 
eggs  were  eaten  to  days  when  the  egg  substitute  mixture  was  consumed  indicated 
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a  decrease  in  cholesterol  intake,  but  the  significance  was  not  statistically 
tested. 

Mixing  whole  eggs  with  an  equal  part  of  egg  substitute  significantly 
lowers  (p<0.01)  cholesterol  at  the  breakfast  meal  (75),  but  may  not  be 
feasible  or  very  accurate  in  busy  dining  facilities.  The  formulation  of  an 
acceptable  zero  cholesterol  product  may  require  the  addition  of  fats  or  oils. 
This  would  lessen  the  overall  value  of  reducing  cholesterol  intakes,  since 
total  fat  intakes  would  be  increased.  However,  the  type  of  added  fat  could 
favorably  reduce  saturated  fat  Intake. 

The  use  of  low  cholesterol  egg  substitutes  may  still  be  a  viable  means  of 
passively  lowering  dietary  cholesterol  Intakes,  however,  other  options  should 
be  considered.  Overall,  eggs  and  other  high  fat  meats  provided  substantial 
contributions  to  both  male  and  female  dietary  cholesterol  and  total  dietary 
fat  intakes.  Generally,  these  items  were  served  and  consumed  at  the  breakfast 
meal.  Their  impact  on  cholesterol  and  total  fat  intakes  were  a  direct  result 
of  their  dally  availability,  popularity,  and  inherent  fat  content.  The 
breakfast  meal,  unlike  the  lunch  and  dinner  meals,  offered  very  little 
variety.  While  much  attention  has  been  given  to  the  frequency  with  which  high 
fat  meats  are  served  at  lunch  or  dinner,  the  breakfast  meal  ha3  remained 
essentially  unchanged  since  the  implementation  of  the  1985  nutrition 
Initiatives.  Additionally,  procedures  at  the  lunch  and  dinner  meals  allow 
customers  to  select  only  one  entree,  whereas  at  breakfast,  soldiers  may 
essentially  select  all  menu  items. 

Military  diners  face  the  choice  of  either  (a)  selecting  eggs,  pancakes, 
waffles,  french  toast,  and/or  high  fat  breakfast  meats  or  (b)  limiting  their 


choices  to  hot  cereals,  dry  ready-to-eat  cereals,  cottage  cheese,  and/or 
fruit.  Pancakes,  waffles,  and  french  toast  are  most  frequently  consumed  with 
eggs  and/or  other  breakfast  meats,  not  as  a  replacement  for  these  items.  As  a 
result,  the  cumulative  contributions  of  these  items  account  for  a  large 
percentage  of  the  cholesterol  and  total  dietary  fat  intakes. 

The  results  of  this  study  suggest  that  the  Army  standard  a  la  carte 
breakfast  is  causing  an  increased  consumption  of  visible  eggs  for  almost  all 
males  and  for  many  female  soldiers.  In  comparison  to  the  number  of  eggs  eaten 
prior  to  basic  training  (Table  25),  most  of  the  males  had  increased  their 
consumption  of  eggs  (Table  53).  Female  soldiers  were  less  likely  to  increase 
visible  egg  consumption,  however,  those  females  at  the  higher  cholesterol  and 
ZFAT  intakes  were  consuming  breakfast  meals  similar  to  those  of  the  males. 
Female  soldiers,  in  general,  may  be  content  with  limiting  breakfast  intakes  to 
dry  cereals,  fruits,  etc.  However,  males  may  need  more  acceptable 
alternatives  to  induce  them  to  reduce  their  intake  of  eggs. 

The  breakfast  bar  concept  provides  a  limited  solution  to  the  problem  of 
providing  acceptable  alternatives  to  eggs  and  high  fat  breakfast  meats. 
However,  soldiers  (males  in  particular)  may  never  accept  low  fat  yogurt, 
cottage  cheese,  cooked  cereals,  or  ready-to-eat  cereals  as  acceptable 
alternatives  to  the  standard  breakfast  of  eggs,  bacon,  etc.  The  present  study 
reinforced  the  findings  of  previous  USARIEM  studies  (6,51,52)  that  yogurt  and 
cottage  cheese  are  not  popular. 

The  development  of  new  breakfast  entrees,  which  would  be  able  to 
successfully  compete  with  the  standard  breakfast,  may  help  to  lower  both 
cholesterol  and  fat  intakes.  Use  of  other  low  cholesterol,  lower  fat  meat 


products  such  as  those  made  from  poultry  (i.e.,  turkey  ham,  etc.)  also  may  be 
indicated.  Unfortunately,  soldiers’  meal  habits  and  food  preferences  at 
breakfast  may  be  the  hardest  to  change.  However,  for  those  soldiers  who 
consistently  eat  three  meals  a  day  in  an  Army  dining  facility,  this  approach 
may  provide  the  greatest  results. 

While  eggs  are  seemingly  a  poor  food  choice  when  considering  cholesterol 
intakes,  total  elimination  would  reduce  the  dietary  intakes  of  many  other 
vitamins  and  minerals.  Nutrition  education  programs  need  to  stress  moderation 
in  egg  consumption.  Soldiers  must  be  offered  other  breakfast  choices  which 
are  equally  acceptable.  The  current  options  offered  in  Army  dining  facilities 
do  not  appear  to  be  acceptable. 

Dietary  Sodium:  Intakes  and  Food  Sources 

Mean  sodium  intakes  were  at  levels  above  the  upper  MRDA  limit  of  1700 
mg/ 1000  kcal  (47).  Average  male  sodium  intakes  were  1856  mg/ 1000  kcal  and 
female  intakes  1819  tng/1000  kcal  (Table  38).  These  intakes  were  higher  than 
the  levels  in  previous  dining  facility  studies  (6,51,52).  However,  most  of 
the  basic  trainees  were  exercising  strenuously,  in  a  very  hot  environment,  for 
long  periods  of  time,  for  the  first  time  in  their  life,  suggesting  that  sodium 
requirements  may  have  been  higher  (46).  Under  these  conditions  the  high 
sodium  intakes  may  not  be  out  of  line  with  those  of  previous  USARIEM  studies 
where  most  of  the  soldiers  were  less  active  and  temperature  conditions  less 
extreme  (58).  However,  weather  conditions  at  Fort  Jackson  change  with  the 
seasons,  while  levels  of  sodium  intakes  may  not,  since  the  menu  remains  the 
same. 
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Menu  items  from  the  meat/entree  group  and  the  grain  group  were  the  major 
sources  of  sodium  for  males  (66%)  and  females  (64%)  (Table  66  and  Figure  13). 
Other  major  contributors  to  sodium  intake  were  the  vegetable  (males  8%, 
females  10%)  and  table  fat  groups  (male  8%,  females  10%). 


Table  66.  Percent  Contributions  of  Major  Food  Groups  to  TOTAL  SODIUM  Intake. 


MAJOR  FOOD  GROUP 

MALE 

FEMALE 

Dairy 

6% 

5% 

Meat /Entrees 

33% 

33% 

Grain 

33% 

31% 

Peanut  Butter 

1% 

1% 

Vegetables 

8% 

10% 

Fruit 

<1% 

<1% 

Desserts 

1% 

2% 

Beverages 

<1% 

<1% 

Table  Fats 

8% 

10% 

Condiments 

5% 

5% 

Crackers 

1% 

1% 

MRE 

3% 

0% 

Condiments  (including  table  salt)  provided  3%  of  the  sodium  Intakes  for 
both  males  and  females.  Salt  added  to  the  food  by  the  soldier  at  the  table 
(table  salt)  accounted  for  4%  of  the  total  sodium  intake.  This  level  of  table 
salt  use  was  approximately  half  that  reported  in  previous  studies  (6,51,52). 
Soldiers  in  other  studies  had  10%  of  their  total  sodium  intakes  attributed  to 
salt  added  at  the  table.  The  lower  contribution  of  table  salt  to  the  total 
sodium  intake  in  the  present  study  may,  in  part,  be  a  result  of  the  way  in 
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which  the  salt  was  provided.  Salt  was  not  placed  on  the  dining  tables  but 
rather,  trainees  had  to  request  that  they  be  given  individual  salt  packets. 
While  this  method  of  dispensing  salt  may  have  had  some  influence  upon  its  use, 
menu  differences  may  have  been  an  additional  influence.  Specifically,  french 
fries  were  not  served  on  a  daily  basis  at  Fort  Jackson  as  had  been  observed  in 
other  dining  facility  studies  (6,51,52).  When  french  fries  were  served  during 
the  present  study,  a  third  of  the  basic  trainees  added  salt  to  the  product. 
While  this  statistic  may  not  appear  especially  high,  it  was  the  highest 
incidence  of  table  salt  being  added  to  any  menu  item  at  one  meal.  Similar 
data  from  other  USARIEM  studies  has  not  been  fully  analyzed  or  reported  on, 
and  thus,  comparisons  are  limited. 

Overall,  table  salt  was  used  by  a  limited  number  of  individuals  on  a 
limited  number  of  foods.  Table  salt  was  not  used  at  any  time  by  55Z  of  the 
male  and  female  subjects.  No  subject  used  salt  at  every  meal.  One  male  used 
salt  at  13  of  the  21  meals  and  one  female  used  salt  at  15  of  the  meals.  The 
remaining  subjects,  who  added  salt,  did  so  with  less  frequency,  with  the 
majority  adding  salt  at  fewer  than  7  meals. 

Only  about  6Z  of  the  potential  foods  were  salted.  This  figure  was  based 
on  the  assumption  that  at  each  meal  an  average  of  three  food  items  were 
selected  which  were  likely  to  be  salted  (i.e.,  meat,  potatoes,  vegetables, 
etc.).  For  21  meals  and  31  subjects,  the  number  of  potential  foods  which 
could  be  salted  would  equal  5103.  A  total  of  309  different  foods  were  salted 
during  the  study.  Of  the  potential  foods  that  could  be  salted,  meats  were  the 
most  frequently  salted  (84  times),  followed  by  potatoes  (57  times),  eggs  and 
cooked  vegetables  (38  times  each),  salad  bar  items  (32  times),  rice  (30 


times),  noodles  (12  times),  grits  (9  times),  and  other  miscellaneous  items  (9 
times ) . 

None  of  the  herb  seasonings  were  used  by  these  subjects.  However,  since 
the  seasonings  were  always  available  on  the  tables,  their  use  may  have  been 
under-reported.  Based  upon  the  low  frequency  with  which  herbal  seasonings 
were  used  by  subjects  in  other  dining  facilities,  minimal  use  in  the  present 
study  was  assumed.  Herbal  seasonings  may  be  more  effective  in  improving  the 
taste  of  food  if  used  during  cooking. 

Although  the  level  of  table  salt  use  was  lower  at  Fort  Jackson,  mean 
sodium  intakes  per  1000  kcal  were  higher  than  at  any  of  the  previous  USARIEM 
studies  (6,51,52).  Overall,  approximately  55%  of  the  total  sodium  intakes 
were  from  commercially  processed  or  naturally  high  sodium  foods  (e.g. ,  bacon, 
sausage,  canned  vegetables,  bread,  dairy  products,  corned  beef,  etc.)  which 
were  served  without  any  additional  preparation  except  possibly  heating.  Since 
high  sodium  meat  items  were  major  contributors  to  sodium  intakes  and  because 
of  their  popularity,  the  feasibility  of  replacing  these  items  with  reduced 
sodium  products  should  be  considered. 

The  contribution  of  salt  or  other  high  sodium  commercial  ingredients  to 
the  sodium  content  of  the  remaining  menu  items  cannot  be  estimated  because  of 
limitations  in  the  current  recipe  analysis  methods.  However,  these  high 
sodium  Ingredients  had  an  impact  on  the  sodium  content  of  recipes.  The  use  of 
salt  in  rice  recipes  is  a  good  example  of  this  problem.  If  long  grain  is 
prepared  without  any  salt  or  margarine,  the  sodium  content  of  the  cooked 
product  per  100  g  is  negligible  (76).  However,  during  the  present  study,  the 
mean  sodium  content  was  508  mg  per  100  g  cooked  rice  (Appendix  N,  Table  N-2). 
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The  median  serving  size  varied  between  115  and  149  g.  Therefore,  cooked  rice 
contributed  heavily  to  total  sodium  intake  (12X).  The  purpose  of  this  example 
is  not  to  advocate  the  elimination  of  salt  from  cooked  rice,  but  to  suggest 
that  using  other  seasonings  in  place  of  all  or  part  of  the  salt  may  help  to 
lessen  sodium  intake. 

Vegetables  made  substantial  contributions  to  sodium  intakes  at  Fort 
Jackson  (Table  66).  Contributions  to  sodium  intakes  by  vegetables  (excluding 
potatoes)  were  high,  not  because  of  added  salt,  but  because  of  the  use  of 
canned  or  high  sodium  frozen  vegetables.  Only  three  vegetables  served  during 
the  study  had  salt  added  during  preparation.  Canned  vegetables  (unless  packed 
as  low  sodium)  contain  much  higher  levels  of  sodium  than  do  fresh  or  frozen 
vegetables.  For  instance,  canned  wax  beans  contain  251  mg  sodium  per  100  g 
portion,  frozen  beans  contain  13  mg/ 100  g  portion,  and  fresh  beans  have  6 
ing/100  g  portion  (66).  The  use  of  canned  vegetables  during  previous  studies 
is  unknown. 

Presently,  starch  and  vegetable  cookery  within  the  military  system  is 
rather  unimaginative.  The  primary  emphasis  in  many  dining  facilities  is  on 
the  preparation  of  the  high  cost,  high  acceptance  meat  entrees.  Starch  and 
vegetable  accompaniments  are  often  limited  to  those  that  can  be  quickly 
prepared  and  served  with  minimal  effort.  Seasonings  for  potatoes,  pastas, 
rice,  and  vegetables  are  often  limited  to  margarine  or  salt. 

With  the  advent  of  the  nutrition  initiatives,  many  dining  facilities 
either  cut  back  on  the  amount  of  salt  in  recipes  or  leave  salt  completely  out 
of  many  recipes.  Many  of  the  changes  to  the  Armed  Forces  Recipe  Cards  also 
have  decreased  the  salt  content  without  adding  additional  seasonings  or 


154 


flavors  to  improve  product  acceptability.  New  starch  and  vegetable  recipes 
are  needed.  These  recipes  should  be  specific  for  the  product  and  not 
necessarily  presented  as  suggested  seasonings  to  a  list  of  vegetables.  Flavor 
enhancers  such  as  herb  mixtures  and  powdered  butter  substitutes  also  should  be 
considered. 
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SUMMARY  AND  CONCLUSIONS 


The  dietary  intakes  of  41  male  and  40  female  basic  trainees  were 
collected  and  analyzed  for  seven  days  during  August  1988-  This  information, 
obtained  during  the  second  and  third  week  of  basic  training,  was  used  to 
determine  the  overall  nutritional,  adequacy  of  diets;  the  number  of  soldiers 
consuming  excessive  amounts  of  fat,  cholesterol,  and  sodium;  and  the  major 
foods  contributing  to  excessive  intakes.  These  nutrients  were  targeted 
because  of  their  association  with  the  development  of  coronary  heart  disease. 
Additional  information  was  collected  from  a  larger  sample  of  soldiers  (128 
males,  130  females)  which  included  the  81  soldiers  from  which  dietary  Intakes 
were  collected.  The  additional  data  were  collected  to  support  the  Army  Health 
Risk  Appraisal  Program  and  to  provide  Army  planners  information  needed  to  make 
decisions  concerning  future  nutrition  education  programs,  and  other  nutrition 
initiatives.  The  information  included:  blood  lipid  levels;  food  consumption 
habits  prior  to  basic  training;  and  the  levels  of  nutrition  knowledge, 
attitudes,  and  awareness  possessed  by  soldiers  who  were  just  starting  their 
Army  careers. 

These  basic  trainees,  on  the  average,  were  consuming  diets  which  met  or 
exceeded  the  Military  Recommended  Dietary  Allowances  (MRDA)  for  energy, 
protein,  vitamins,  and  minerals.  However,  on  an  individual  basis  many  females 
were  not  meeting  the  MRDA  for  calcium  (472),  Vitamin  (30%)  and  iron  (50%). 
Many  of  these  inadequate  intakes  (i.e.,  nutrient  intakes  below  the  MRDA)  were 
the  result  of  low  consumption  of  dairy  products,  eggs,  and  other  animal 
products.  These  inadequate  intakes  were  especially  noted  for  females 
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consuming  fat  intakes  between  25-29X  of  calories  as  fat  (XFAT)  in  comparison 
to  those  at  the  higher  levels  of  XFAT  (30-34XFAT,  35-39XFAT,  and  >40XFAT). 

A  direct  association  between  serum  total  cholesterol  levels  and  current 
dietary  intakes  of  total  fat  and  cholesterol  could  not  be  determined  from  th 
study  because  the  majority  of  these  subjects  were  at  an  age  where  blood 
cholesterol  levels  were  low  due  to  age-induced  changes  not  lifestyle  changes 
Both  male  and  female  mean  serum  total  cholesterol  levels  (males  140*25  mg/dl. 
females  163*28  mg/dl,  Mean*SD)  were  well  within  the  "desirable"  blood  total 
cholesterol  classification  as  established  by  the  Adult  Treatment  Panel  of  th 
National  Cholesterol  Education  Program.  However,  subjects  with  serum  total 
cholesterol  levels  >180  mg/dl,  also  were  consuming  diets  with  fat  intakes 
>35XFAT  and/or  consuming  higher  levels  of  dietary  cholesterol. 

Both  the  male  and  female  mean  total  dietary  fat  for  the  entire  seven  da 
was  34XFAT.  This  was  the  first  sample  of  soldiers  to  achieve  the  Army’s  go* 
of  total  fat  intakes  not  exceeding  35XFAT.  The  absence  of  a  short  order  lir 
and  limitations  on  the  availability  of  other  high  fat,  high  calorie  bakery 
items  (donuts,  pie  crust,  etc.)  may  have  assisted  in  the  attainment  of  this 
goal.  Although  the  study  mean  met  the  MRDA  guidelines  for  total  fat  intake. 
39X  and  47X  of  the  males  and  females,  respectively,  did  net  meet  this  goal. 
Differences  in  the  foods  eaten  by  individuals  with  fat  intakes  <357, FAT  and 
those  >35XFAT  suggested  that  higher  levels  of  total  Cat  consumption  were  th« 
result  of  over-consumption  of  menu  items  to  which  subjects  had  free  access  < 
could  adjust  intakes  as  desired.  These  menu  items  were  dairy  products,  pea?; 
butter,  margarine,  and  salad  dressings. 
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Without  the  service  of  2 %  milk,  fat  intake  would  have  been  higher. 
Although  drinking  2%  milk  lowered  the  total  fat  intake,  there  were  individuals 
who  were  drinking  excessive  amounts  of  2%  milk  and  consuming  cheese  in  excess 
of  calcium  requirements  who  had  high  %FAT  intakes.  Other  nutrition 
initiatives  (service  of  yogurt,  skim  milk,  cottage  cheese)  had  minimal  effects 
on  total  fat  consumption,  since  these  products  were  apparently  unpopular  food 
choices  and  seldom  consumed. 

Consumption  of  fat  from  meats,  grains,  and  vegetables  remained  relatively 
constant  at  the  different  levels  of  male  and  female  %FAT  intakes.  Menu  items 
from  the  meat  group  contributed  45 °L  of  both  the  male  and  female  total  fat 
intakes  for  seven  days.  Menu  items  contributing  the  greatest  percentage  to 
total  fat  intakes  from  the  meat  group  were  eggs,  bacon,  sausage  products,  and 
breaded  veal  steaks.  Females  with  fat  intakes  >35%FAT  also  were  eating  more 
of  these  meat  items,  while  females  at  fat  intakes  <35%FAT  were  eating  fish, 
poultry,  and  casserole-type  dishes. 

A  significant  difference  (p<0.05)  was  determined  between  the  cholesterol 
intakes  of  males  and  females  per  1000  kcal  of  energy  intake  (male  225*68 
mg/ 1000  kcal,  female  170*83  mg/ 1000  kcal,  Mean*SD).  Mean  cholesterol  intakes 
for  males  were  703*208  mg/day  and  418*219  mg/day  for  females.  This 
significant  difference  in  cholesterol  Intake  was  directly  attributable  to 
lower  egg  consumption  and  lower  consumption  of  other  meats  by  females  in 
general.  The  daily  service  of  eggs  apparently  influenced  the  consumption 
patterns  of  males,  since  more  visible  eggs  were  eaten  during  this  seven  day 
period  than  these  subjects  reported  eating  prior  to  basic  training.  Females 
appeared  to  be  less  influenced  by  the  availability  of  eggs. 
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Nutrition  education  programs  wnich  stress  the  contributions  of  foods 
(dairy  products,  eggs,  etc.)  to  nutritional  well  being  as  well  as  the 
importance  of  moderation  in  consumption  may  help  some  soldiers  to  lower  fat 
and  cholesterol  intakes  without  increasing  their  risk  of  inadequate  intakes  of 
other  essential  nutrients.  These  programs  may  achieve  the  greatest  success 
with  soldiers  who  have  limited  nutrition  knowledge,  but  are  aware  of  and  agree 
strongly  that  proper  nutrition  will  result  in  overall  better  health. 

However,  a  vast  majority  of  soldiers  select  foods  for  reasons  other  than 
nutritional  value,  and  will  continue  to  do  so  regardless  of  nutrition 
knowledge,  and  therefore  more  than  nutrition  education  is  needed.  The 
nutrition  initiatives  need  to  concentrate  on  providing  lower  calorie, 
nutritious  menu  alternatives  for  soldiers  eating  in  garrison  dining 
facilities.  Present  nutrition  initiatives  are  primarily  programs  which  reduce 
or  eliminate  foods  without  providing  adequate  alternatives.  With  the 
exception  of  ZX  milk,  the  low  fat,  low  sodium  alternatives  which  have  been 
added  to  dining  facility  menus  are  meeting  with  limited  success.  The  average 
soldier  apparently  does  not  accept  low  fat  yogurt,  low  fat  cottage  cheese,  or 
herb  mixtures  as  popular  menu  items  and  only  infrequently,  if  ever,  will  eat 
them  if  they  are  offered  as  alternatives  to  popular  foods.  A  possible 
alternative  is  to  use  the  low  fat  yogurts,  low  fat  cottage  cheeses,  and  herb 
mixtures  to  replace  the  high  fat,  high  sodium  ingredients  in  present  recipes 
to  produce  acceptable  and  palatable  desserts  and  entrees.  Spices  other  than 
salt  and  margarine  can  be  added  to  low  sodium  frozen  vegetables  and  to  rice. 
The  high  sodium,  high  fat  commercial  items  such  as  ham,  bacon,  and  sausage  do 
not  need  to  be  removed  from  the  menu  entirely  but  acceptable  reduced 


sodium/ fat  items  need  to  be  procured  and/or  recipes  need  to  be  developed  that 
use  these  items  with  other  grains  or  vegetables  to  produce  new  and  exciting 
entrees.  As  more  soldiers  are  identified  with  high  blood  cholesterol  levels, 
the  demand  for  acceptable  alternatives  will  increase.  If  acceptable 
alternatives  are  not  provided,  compliance  with  dietary  restrictions  may  not  be 
possible  and  soldiers  will  tend  to  return  to  past  eating  habits.  The  answer 
to  the  problem  is  very  complex  and  to  a  large  extent  falls  outside  the 
boundaries  of  this  report.  However,  the  objectives  of  future  nutrition 
initiatives  should  not  be  to  reduce  fat,  cholesterol,  and  sodium  intake  by 
taking  away  foods,  but  rather,  to  develop  highly  acceptable  and  palatable 
alternatives  which  also  have  the  added  benefit  of  being  low  fat,  low  in 
cholesterol,  and  lower  in  sodium. 


RECOMMENDATIONS 


1.  Develop  and/or  improve  the  quality  of  low  fat,  low  cholesterol,  low  sodium 
recipes.  Suggestions  are  to  incorporate  low  fat  yogurt  and  cottage  cheese  in 
place  of  high  fat  ingredients  in  present  dessert  and  entree  recipes;  develop 
new  breakfast  entrees  to  replace  eggs  and  other  high  fat  breakfast  meats; 
develop  reduced  fat  and  sodium  gravies/sauces  to  replace  current  high  fat  and 
high  sodium  gravies;  and  use  herb  mixtures  and  flavor  enhancers  to  improve  the 
acceptability  of  vegetables,  rice,  and  other  starches. 

2.  Provide  well-rounded  nutrition  education  programs  that  stress  the  problems 
of  excessive  consumption  of  "good"  foods  and  of  inadequate  intakes  of  calcium 
and  other  essential  nutrients  that  can  occur  in  attempting  to  attain  a  low 
fat,  low  cholesterol,  low  sodium  diet, 

3.  Replace  high  fat,  high  cholesterol,  and  high  sodium  foods  with  similar 
acceptable  food  items  that  are  lower  in  fat,  cholesterol,  and/or  sodium 
instead  of  eliminating  them  totally.  For  instance,  replace  the  high  sodium 
ham  with  reduced  sodium  hams  and  stress  the  use  of  frozen  low  sodium 
vegetables  in  place  of  canned  or  high  sodium  frozen  vegetables. 

A.  Reanalyze  previous  USARIEM  data  for  the  effects  of  the  short  order  line 
and  food  group  contributions  on  total  fat,  cholesterol,  and  sodium  intake. 
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APPENDICES 


APPENDIX  A  -  MRDA  FOR  SELECTED  NUTRIENTS 


AB  40-25/NAVMEDCOMINST  10110.1/APB  160-05 


IS  May  1985 


HftOA  for  selected  nutrients  * 


Nutrient 

Unit 

Female 

Energy  2J 

keel 

3200(2600-3600) 

2400(2000-2800) 

MJ 

13.4(11.7-15.1) 

10.0(6.4-11.7) 

Protein* 

gm 

100 

80 

Vitamin  A  • 

meg  RE 

1000 

600 

Vitamin  D  ®-T 

meg 

5-10 

5-10 

Vitamin  E  * 

mgTE 

10 

8 

Ascorbic  Acid 

mg 

60 

60 

Thiamin  (8.) 

mg 

1.6 

1.2 

Riboflavin  (Ba) 

mg 

1.9 

1.4 

Niacin  • 

mg  NE 

21 

16 

Vitamin  B> 

mg 

2.2 

2.0 

Folacln 

meg 

400 

400 

Vitamin  B» 

meg 

3.0 

3.0 

Calcium  ’ 

mg 

800-1200 

800-1200 

Phosphorus  ’ 

mg 

800-1200 

800-1260 

Magnesium  ' 

mg 

350-400 

300 

Iron ' 

mg 

10-18 

18 

Zinc 

mg 

15 

15 

Iodine 

meg 

150 

150 

Sodium 

mg 

See  note  '* 

See  note  ” 

’  MRDA  tor  moderately  active  military  peraormel,  ages  17  to  50  years,  are  baaed  on  the  Recom¬ 
mended  Dietary  Allowances,  ninth  revised  edition,  1980. 

*  Energy  allowance  ranges  are  estimated  to  reflect  the  requirements  of  70  percent  of  the  mod¬ 
erately  active  military  population.  One  megajoule  <MJ)  equals  239  Kcals. 

*  Dietary  fat  calories  should  not  contribute  more  than  35  percent  of  total  energy  Intake. 

*  Protein  allowance  Is  based  on  an  estimated  protein  requirement  of  0.8  gm/kllogrem  (kg)  desir¬ 
able  body  weight.  Using  the  reference  body  weight  ranges  for  males  of  60  to  79  kilograms  and 
for  females  of  46  to  63  kilograms,  the  protein  requirement  Is  approximately  48  to  64  grams  for 
males  and  37  to  51  grams  for  females.  These  amounts  have  been  approximately  doubled  lo  re¬ 
flect  the  usual  protein  consumption  levels  of  Americans  and  to  enhance  diet  acceptability. 

•  One  microgram  of  retinol  equivalent  (meg  RE)  equals  1  microgram  of  retinol,  or  6  micrograms 
betacarotena,  or  5  International  units  (IU). 

•  As  cholecaldlerol,  10  micrograms  of  cholecalclferol  equals  400  IU  of  vitamin  D. 

’  High  values  reflect  greater  vitamin  D,  calcium,  phosphorus,  magnesium,  and  Iron  require¬ 
ments  for  17- to  18-year  olds  than  for  older  ages. 

•One  milligram  of  alpha-tocopherol  equivalent  (mg  TE)  equals  1  milligram  d -alpha-tocopherol. 

•  One  milligram  of  niacin  equivalent  (mg  NE)  equals  1  milligram  niacin  or  60  milligrams  dietary 
tryptophan. 

'•The  sale  and  adequate  levels  for  dally  sodium  Intake  of  1100  to  3300  mg  published  In  the 
ROA  are  currently  Impractical  and  unattainable  within  military  food  service  systems.  However, 
an  average  of  1700  milligrams  of  eodium  per  1000  kilocalories  of  food  served  is  the  target  for 
military  food  service  systems.  This  level  equates  to  a  dally  sodium  Intake  of  approximately 
5500  milligrams  for  males  and  4100  milligrams  for  females.  . 
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15  May  1985 


AR  40-2S/NAVMEDCOM1NST  101 10.1/AFR  160-95 


Source : 


Table  2-2 

Estimated  tale  and  adequate  dally  dietary  intake  range*  of  selected  vitamins  and  minerals ' 


Nutrient 

Unit 

Amount 

Vitamins 

Vitamin  K 

meg 

70-140 

Siotln 

meg 

100-200 

Pantothenic  Acid 

mg 

4-7 

Trace  Elements  * 

Fluoride 

mg 

1. 5-4.0 

Selenium 

meg 

50-200 

Molybdenum 

mg 

0.15-0.50 

Copper 

mg 

2-3 

Manganese 

mg 

2.5-5.0 

Chromium 

meg 

50-200 

Electrolytes 

Potassium 

mg 

1875-5625 

Chloride 

mg 

1700-5100 

’  This  table  Is  based  on  the  Recommended  Dietary  Allowances,  ninth  edition,  1930,  table  10, 
"Estimated  Safe  and  Adequate  Dally  Dietary  Intakos  ot  Selected  Vitamins  and  Minerals."  Esti¬ 
mated  ranges  are  provided  for  these  nutrients  because  sufficient  information  upon  which  to 
set  a  recommended  allowance  Is  not  available.  Values  reflect  a  range  of  recommended  intake 
over  an  extended  period  of  time. 

*  Since  toxic  levels  for  many  trace  elements  may  only  be  saveral  times  the  usuai  intakes,  the 
upper  levels  for  the  trace  elements  given  in  this  table  should  not  be  habitually  exceeded. 


Reference  47. 
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APPENDIX  B  -  COMPARISON  OF  DIETARY  FAT  INTAKES 
IN  MILITARY  DINING  FACILITIES 
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TRENDS  IN  FAT,  SODIUM  AND  CHOLESTEROL  INTAKES 
IN  MILITARY  DINING  HALLS  DURING  PAST  35  YEARS  (1952-1987) 


Fat  Sodium 

($  Fat  Cals)  (mg/IOOOKcal) 


1952 

Ft.  Sheridan,  IL 

All  meals 

46.0 

— — 

1952 

Camp  Pickett,  VA 

All  meals 

46.0 

— 

1953 

Ft.  Riley,  KS 

All  meals 

48.6 

— 

1955 

Ft.  Carson,  CO 

All  meals 

39.8 

— 

1966 

Ft.  Huachuca,  AZ 

All  meals/males 

45.5 

992 

All  meals/females 

48.9 

775 

1971 

Lowry  AFB,  CO 

All  meals 

42.5 

1562 

1972 

Ft .  Myer ,  VA 

Brk 

45.0 

— 

(Contractor  Oper) 

Dinner  (reg) 

44.3 

— — - 

Dinner  (s.o.) 

42.0 

— 

Supper  (reg) 

41  .6 

— 

Supper  (s.o.) 

40.6 

— 

All  meals 

43.1 

1316 

1 974 

Loring  AFB(pre  BAS/A 

La  Carte) 

Brk 

41  .0 

1176 

Dinner  (reg) 

47.2 

980 

Dinner  (s.o.) 

44.2 

1  216 

Supper 

43.4 

1268 

1975 

Loring  AFB(Post  BAS/A  La  Carte) 

Brk 

47.1 

1491 

Dinner  (reg) 

40.6 

1372 

Dinner  (s.o.) 

40.2 

1258 

Supper 

43.7 

1286 

VAS /A  lamecicL 

lb/cnzs 

1975 

Pre  Cash  A  La  Carte 

All  DH  meals  ~j]%\ 

44.8 

1351 

AMS  /A)  o  vntc^tv. 

1976 

Post  Cash  A  La  Carte 

All  DH  meals  /QS3  43.8 

1196 

Cholesterol 

(mg/IOOOKcal) 
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1977 


1978 


1977 


1978 


29  Palms  Marine  Corps  Base,  CA 

Fat 

(%  Fat  Cals) 

Sodium 

(mg/IQQQKeal) 

Cholesterol 
(mg/1 0QQK cal 

Force  Troops  DH 

Brk 

45.5 

— 

— 

Lunch 

43.3 

— 

— 

Supper 

45.9 

— 

— 

Students  DH 

Brk 

40.8 

— 

— 

Lunch 

43.5 

— 

— 

Supper 

29  Palms  Marine  Corps  Base,  CA 

43.8 

Lodge  (A-ration) 

Brk 

44.4 

— 

— 

Lunch 

39.0 

— 

— 

Supper 

43.1 

— 

— 

BBQ  Short  Order 

Lunch 

45.9 

— 

— 

Supper 

47.1 

— 

29  Burgers  S/0 

Lunch 

45.5 

— 

— 

Supper 

45.2 

— 

— 

Steak  House 

Lunch 

38.7 

— 

— 

Supper 

41  .8 

— 

Pasta  Palace(Ital) 

Brk 

41  .0 

— 

— 

Lunch 

43.5 

— 

— 

Supper 

41 .9 

— — 

— 

Sports  Circle 

Brk 

39.4 

— 

— 

(A-rat ion) 

Lunch 

39.7 

— — 

— 

Supper 

40.1 

“ - - 

— 

USS  Saratoga 

(Before  Fast  Fds) 

Brk 

43.1 

— 

633 

(A-rat ion) 

Lunch 

42.1 

— 

176 

Dinner 

40.4 

— 

160 

All  meals 

42.1 

— 

271 

Short  Order 

Brk 

28.4 

— 

275 

Lunch 

46.1 

— 

150 

Dinner 

46.3 

— 

150 

Ail  meals 

43.9 

— 

168 

USS  Saratoga 

(After  Fast  Fds) 

Brk 

43.1 

— 

495 

(A-ration) 

Lunch 

50.2 

— 

203 

Dinner 

48.1 

— 

184 

All  meals 

47.9 

— 

258 

Fast  Foods 

Brk 

31  .5 

— 

1  28 

Lunch 

47.4 

— 

150 

Dinner 

44.9 

— 

172 

All  meals 

44.7 

— 

160 

175 


-2- 


(% 

Fat 

Fat  Cal 3) 

Sodium 

(mg/IGOQKcal) 

Cholesterol 
(mg/1 OOOK cal 

1976 

U.S.  Military  Academy 
(Dining  Hall  Males 

Intakes)  Females 

41  .8 

42.7 

1 1  25 

1174 

182 

211 

1986 

Ft .  Sill  OK 

All  meals 

36.6 

1694 

(2004)* 

201 

1986 

Ft .  Riley,  KS, 

NCO  Academy 

All  meals 

37.6 

1612 

(1821)* 

245 

1986 

Ft.  Lewis,  WA 

All  meals 

37.4 

1435 

(1532)* 

236 

1977-78 

USDA  Nat '1  Food 

Consumption  Survey 

Males(19~64  yrs) 

42.0 

1551 

226 

1985 

USDA  Nat'l  Continuing  Survey 

Males( 19-34 

yrs) 

35.3 

1464 

177 

*Includes  Table  Salt  added. 


DAVID  D.  SCHNAKENBERG ,  COL,  MS 
USAR1EM 

13  October  1987 
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APPENDIX  C  -  APPROVALS  OF  THE  HUMAN  USE 
REVIEW  COMMITTEES 
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DISPOSITION  FORM 

tm  wm  •<  Mi  Hrm,  m  AH  WMI  «*4  p*  iplinwf  tpMV  h  TAOO. 


DA  an  249$ 


HWVtOW*  tOtTMMM  mu  M  WHO 
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mo  t  1M7  0  •  ItHM 


DEPARTMENT  OP  THE  ARMV 
OFFICE  OF  THE  SURGEON  GENERAL 
SIOF  LCESSUAO  PIKE 
FALLS  CHURCH.  VA  SEOAl-SASS 


14  July  1988 

MEMORANDUM  FOR:  Commander ,  U.S.  Army  Research  Institute  of 
Environmental  Medicine,  ATTN :  SGRD-UE-Z,  Natick,  MA  01760-5007 

SUBJECT:  Protocol  Entitled  "Nutritional  Assessment  and  Cardiac 
Risk  Appraisal  of  U.S.  Army  Basic  Trainees,*1  HURC  (336,  Submitted 
by  LTC  Eldon  W.  Askew,  MS,  USARIEH  (Log  NO.  A-4B89) 

1.  Revisions  submitted  in  response  to  recommendations  of  the 
Acting  Chairman,  Human  Subjects  Research  Review  Board  have  been 
reviewed  and  found  to  satisfactory. 

2.  This  study  is  approved  for  implementation. 

3.  Reference  memorandum,  SGRD-UE-Z,  1  Jul  68,  SAB. 

4.  Should  you  have  any  questions  concerning  tnis  matter,  please 
contact  the  Human  Use  Review  and  Regulatory  Affairs  Office  at 
AUTOVON  343-2165  or  (301)  663-2165. 


LTC,  MS 

Chief,  Human  Use  Review  and 
Regulatory  Affairs  Office 
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APPENDIX  D 


-  ASSIGNMENT  OF  FORT  JACKSON,  SC 
AS  THE  TEST  SITE 
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PRlok 


RCV  ASK  0 
27344 


eC*--RTL- 

rtt-no- 


TIME  RADAV 

1239  814/11 


vy--pc 
D*4K^-AHf0--AfC0 
-«C~ HSCO--IRL-- 


--TO  — K0--ADF--I6N- 
HCLKO—vCC  — SAFETV- 


DIM—DODrO—lND—LESHD—FLAO— 
-S  ATD —  TRANS— LEkSO--TCC  —  ©ThER 


ft  TtlZvVU  RUCAniCOOtk  DJJ23I9-IUUU— RUEDNTA. 

IKS  UlU/UU 
f  E£2i3C2  PEI  II 

m  m  uash&c  //dacc-tit-f// 

n  «UCOMTA/CDRU$AR!£H  NATIC*  PA  //SCRD-UE-N// 

INFO  KUCf.sH/CDS  TRA6&C  FT  flONROE  VA//ATRL-TS// 

«uco*cc/cort$a  ft  lee  vs  //dalo-taf-d// 

C VCaDUD/M(  DA  WAS NIC  //0ASC-ID2// 

IT 

uftCias 

suoucn  vskrieh  evaluation  or  nutrition  initiative!  in  carrxsoh 

DINING  FACILITIES 

a.  NOD  A  <DAL0-TST>  NSC.  4US072  JAM  IB.  til. 

1.  CCrtSENCC  A  SCfi VESTED  TRaDOC  AND  fCST  JACK80N**  assistance  in 
identifying  sreeme  basic  training  dining  facilities  where  usarieh 
COlllO  CONDUCT  AN  evaluation  of  gairxson  dining  nutrition 

INITIATIVES. 

2.  fee  FMCNCfON  IETVEEN  CPT  4ACKION.  TRADOC  FOOD  SERVICE  AND  OFFICE 
ANC  NSC  AtocrNI.  MODA  ON  SAG.  THE  FOLLOWING  FACILITIES  AT  FORT 
8ter&»K  NAVE  CEIL  INDENT IFIED  FOR  USRKIEH'S  STUDYi 

RSIHaRV  FACILITY)  IUILD1NG  liODO 
nLTESNATIVE  FACILITVI  BUILDING  12000. 


RAGE  82  RUUDVDSm  UNCLAS 

3.  INSTALLATION  food  SERVICE  ROIKTE  OF  CONTACT  INCLUDE  CU2  FOFFE 
AND  SCK  HANON,  AV  T 34 -301 37 40 19 . 

4.  NOD  A  CDHLC-TS1)  FOC  IS  MBS.  ADOLF HI <  AV  229*1201. 

•  T 

OCCffc 


NUNN 
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APPENDIX  E  -  VOLUNTEER  AGREEMENT  AND 
VOLUNTEER  REGISTRY  FORMS 


VOLUNTEER  AGREEMENT  AFFIDAVIT 
For  m  e<  Oilttertx,  aaa  AR  40  M:  ttx  »nMwi  (vcncv  kNOfflnillliiMMl)Mj 


THIS  TORM  IS  AFFECTED  BY  THE  FRIVACY  ACT  OF  1»74 


L  AUTHORITY:  10  USC  4011,  44  USC  1101  *ad  10  USC  1071-1047. 

1  PRINCIPAL  PURPOSE:  Tu  documoet  eoluetary  pertidpetiOB  !»  the  CUakal  hnSIptloi  aad  Itoaaarch  frag am.  ttN  aad  boat* 
addrau  trih  be  uard  tot  idanUflcaUoa  ud  local la|  porpcee. 

1  ROUTINE  USES :  Th«  SSN  cad  home  addraae  wCl  U  neud  for  identification  tad  locntin*  purr oc at.  Uformattoo  derived  boat  IS* 
etudy  will  be  uaed  to  document  IS*  ttudy ,  implementation  of  medical  profrmmi;  terchinf ;  adjudication  of  cUitaa; cad  Cot  lit  atadmay 
raportiafi  of  medical  eoadiiioc  at  required  by  la*.  Information  nay  be  furalehed  to  Federal,  Stale  and  local  afeadaa. 

4.  MANDATORY  OR  VOLUNTARY  DISCLOSURE:  The  fumiehinc  of  SEN  and  loot  addraea  la  mandatory  and  oacaaaa ry  to  Btwldi 
identification  ead  Ic  eoalact  you  If  future  iufotjaatloa  ic  dice  Lee  that  your  br\Ith  aaay  be  adearealy  affected.  Failure  lo  pnnrldr  Ua 
laforraatloa  atay  preclude  your  eoluatary  partklpatlea  la  thia  iaveeUfatioaeJ  etudy. 


FART  A  -  VOLUNTEER  AFFIDAVIT 


VOLUNTEER  SUBJECTS  IN  APPROVED  DEF ARTMXNT  OF  THE  ARMY  RESEARCH  STUDIES 


Volunteer*  under  the  praneioaa  of  AR  70-14  are  authoriaed  all  oeeeeaary  medical  aare  foe  Injury  or  J‘ - which  la  Iba  proaljaata 

trull  of  their  participation  iaaucb  etudiea. 

I  -  . .  SSN  '  henn; 

Rati,  rwi.  -u.ui.1 

full  capacity  to  ooaaarst  and  havief  attalaad  any  _ ___  birthday,  do  kaaeby  volunteer  to  poftiaipni*  la 

NUTRITIONAL  ASSESSMENT  AND  CARDIAC  R1 


FinatliaUrj 


leader  direction  of  , 


Mr.  Robert  W.  Roie 


Fort  Jackaon,  S.C. 

*w  MtirvUeel 


Tm  Implioatioaa  of  my  eoluatary  ptuTidpalioo,  the  Batura,  duntloa  aad  purpoae  of  Uia  rea earth  aUdy ;  the  method*  and  meant  by 

which  ii  la  to  be  conducted ;  and  the  iauoBveuieucee  and  haaarde  that  amy  reaaooably  be  apattad  have  baea  axpiaiaad  la  me  by 

Mr.  Robert  W.  Rote 


I  have  bean  |lv*a  an  opportunity  to  aak  quart  lout  aonanralnf  thia  IneaatifaUoaal  atudy.  Any  each  qe  action*,  wee*  anewaaed  to  my 
full  and  eomplala  aatiafaction.  Should  any  further  quaeUoaa  aria*  coaoarnJnc  my  ri|bt*  an  atudy-anlatad  injury  X  any  anatact 
Office  of  Chief  Couniel,  Natick  Roatarch,  Development,  and  Etieineer 


Natick,  HA  01760  (617)  651-6322 


I  uadetetaad  that  1  may  at  aay  Hat  during  the  cover  of  thia  etudy  revoke  my  ooaaaat  aad  withdrew  bom  the  atudy  without  further 

penalty  oe  lorn  of  haaaflU  hovre«er,  I  maybe  □  t-xjuired  matey  eehratatr)  mt  □  wya  acted  Etaai.ii  cchmereN  U  nadaryo  aariain 
oaamlaation  If,  la  the  oplaioa  of  the  atteudiad  phyeldan,  aueb  aiamlnatioae  art  aooaaaary  for  my  health  aad  eretl-boiaf .  My  rafueal 
to  partial  pule  wtU  Involve  ao  penalty  or  torn  of  beaeflle  to  which  1  am  o4h*rwie*  ca  titled. 


FART  S  -  TO  It  COMPLETED  BY  INVESTIOATOR 


XNITRUCTIONS  FOR  ELEMENTS  OF  INFORMED  CONSENT :( Provide  a  deUllad  explanation  ic  aeooidaae*  with  Appendix  E, 
AR  40-44  or  AR  70E8.) 

-S*«  back  of  page 


(CONTINUE  ON  REVERSE) 


mmrnrntf 


This  study  is  assigned  to  determine  your  food  nutrimnt  oonaiaptioo  whan 
•sting  in  s  garrison  dining  faollity  snd  to  determine  your  potential  risk  of 
developing  oardlso  problems  in  the  future.  You  will  be  asked  to  ooeplete 
questionnaires,  provide  verbal  information,  and  provide  blood  samples  from 
either  the  finger  tip  or  a  vein  in  your  ars.  Blood  samples  will  be  taken  only 
once  and  thare  la  a  sc  all  cnar.ct  of  inflammation  at  ths  sits  of  the  needle 
puncture.  Sanitary  techniques  will  be  used  snd  ths  proosdurss  and  aafaty 
standards  that  we  uae  in  tee ting  aeet  with  the  safety  standards  sat  up  at 
USAPUEH  for  Hue an  Research  Studlso.  Doctors  at  the  fort  Jaokaon  Health  Clinic 
will  be  standing  by  in  the  very  unlikely  event  that  treatcent  is  required. 

Your  risk  of  developing  cardiac  problems  will  be  determined  by  oompering 
your  blood  cholesterol  levels  and  your  background  medical  Information  with 
guidelines  established  by  the  National  Institute  of  Health.  If  your  results 
indicate  that  some  type  of  treatment  ie  required  you  will  be  notified.  The 
results  obtained  from  this  study  are  only  preliminary  snd  do  not  constitute  a 
final  mtdlcal  diagnosis. 

Food  consumption  will  be  determined  by  two  different  methods.  Me  will  be 
monitoring  actual  observed  food  eonsiSDptlon  for  a  small  group  of  volunteers  for 
3  meals/day  for  7  days  plus  2  meals.  The  email  group  will  be  asked  to  show 
their  trays  of  food  to  data  collectors  before  eating  snd  again  after  mating. 

Me  will  work  quiokly  so  that  you r  food  will  not  get  oold.  A  larger  group  will 
be  aaked  to  oomplcte  a  rood  dlsry  after  each  meal  for  3  meelm/day  for  3  day  a. 
The  results  Trom  both  methods  will  be  compered  with  military  guidelines  for 
optimal  nutrient  intakes  to  datermins  how  wall  ths  food  you  have  eaten  meets 
nutritional  standards. 

You  will  be  asked  to  answer  questions  about  your  background,  msdloal 
history  snd  past  dietary  patterns  snd  attitudes.  This  information  will  help  us 
further  analyze  your  food  consumption.  You  may  also  be  asked  to  be  weighed  at 
the  start  of  the  study  and  aigaln  at  the  end.  All  data  obtained  about  you  ms  an 
individual  will  be  considered  privileged  and  held  In  oonfidsnoei  you  will  not 
be  identified  in  any  presentation  of  tho  results.  Complete  oonf ldentlslity 
cannot  be  promised,  particularly  to  subjects  who  are  military  personnel, 
because  information  bearing  on  your  health  may  be  required  to  be  reported  to 
appropriate  medical  or  Command  authorities,  and  applicable  regulation  "notes 
the  possibility  that  the  Food  and  Drug  Administration  and  U.S.  Army  Hedloal 
Research  and  Development  Command  official!  may  Inspect  the  reoords.” 

You  will  receive  no  dlreot  benefits  from  your  participation  in  this  study 
other  than  a  blood  cholesterol  value  and  the  knowledge  and  experience  you  way 
gain  from  the  study  proosdurss.  If  you  have  any  questions  oonoernin*  ths  study 
or  the  results  obtained,  please  contact  the  primary  individual  responsible  for 
ths  study!  Hr.  Robert  Roee.  He  will  be  present  at  Fort  Jackson  during  the 
atudy.  His  permanent  duty  station  is  Military  Nutrition  Division,  U.S.  Army 
Research  Institute  of  Environmental  Medicine,  Natick,  ftt  CiTuO-oOOT.  iutovon 
telephone  number  is  256-kB03. 

Me  ask  you  to  be  conscientious  in  providing  oom plate  Information,  ms  your 
cooperation  Is  crucial  to  the  suoosss  of  the  study.  If  a  blood  sample  is 
needed,  approximately  1  tablespoon  of  blood  will  be  taken. 

You  will  be  given  a  copy  of  this  fora  for  your  reoords. 


Ejomatum  55  vouMvaee 


[•twmANgNT  aaoetM  v*  voumreen 


Tvvaooa  Muwrio  mam*  **o 
wt  Twees 


IlfSCJVUWW 
•isnSvuSS  S 


of  as  som  mm-s. 
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VOLUNTEER  REGISTRY  DATA  SHEET 


■  TatS  FORM  XS  AFFECTED  BT  THE  FRIYACT  ACT  OF  1FT4 

1.  AUTHORITY:  S  ttSC »1:  10 U*C  W7S40Mt%VSC»Ott  . 

l"friacij*J  wd  Routine  PapoMC  T»  Axmamt  paBklpxka  fa  wtwrdi  moAeemiOt  cporaorad  to  VXBimjt  Medical 

Restock  and  Dcvalopmm  Oacgnmd.  ^nnl  Mawntian  win  be  «ud  to  Vtanrtfiratlm  tad  beads*  at 

3.  Mniemy  cr  Volnniary  Diidoewt:  To*  toriafckj  of  to  UN  k  juratory  toiimtmimy  to  pwrb* toadfltttiao ■ 
and  co  aaeact  you  If  fmari  fetamadas  tnrfnetga  tot  yew  Betidt  any  be  tdveael jr  cthail, '  •  v  *  .>  •  • 

Failure  to  provide  to  mfurBUtkm  may  {preclude  yw  pertinlpuirn  la  to  tcaaarik  Ctudy. 


PART  A-INVESTIGATOR  INFORMATION 

(To  Bt  Completed  By  Investigator) 


PLEASE  PRINT,  USING  INK  OR  BALLPOINT  PEN 

1  Stnriv  NR1  88-5  i  Pmurai  Tiite,J!utritionel  Asaeasmant  and  Cardiac  Risk  Appraisal  of 
■  y  'u.s.  Army  Basic  Trainees. 

3.  Contractor  (Laboratory /I nairatr  Oonducrim  Study): 


4.  Study  Period:  rrotn: 31  /07  /88  Tall t&J  88 

(Dvoom  (daiboiyx) 

5.  PrindFal/Oiha  Investigator*)  Namu(t) 

/n  Rose  Robert 


Rose 

(Lon) 

a 


(Tire) 

Eileen 


A  Loc*iiocAabo««iory 

USARIEM /  Military  Nutrition  Div. 
USAIUEM/  Military  Nutrition  Div. 


MSARTEM/  Military  Nutrition  Div. 


PART  B  VOLUNTEER  INFORMATION 

(To  Bt  Completed  By  Volunteer) 


PLEASE  PRINT,  USING  INK  OR  BALLPOINT  PEN 


7.  SSN:_ 


I.  Name: , 


9.  Set:  M_F_  10.  Due  of  Birth:  /  !  11.  •MOS/3ob  Scri«: _  12.  •KjnWfcsde; _ 


11.  Permanent  Home  Addrcu  (Home  of  Record)  or  Study  Locaboa  AOdrti;: 


(Country) 


(P*rm  Horn*  Phot*  So) 


14.  •  Local  Address  (If  Diftcrcni  From  iftnnanem  Addreu): 


a?wvf*m  No.) 


rrm*Di 


(Country) 


(bocal  Tkont  No) 


IS  .•MRLary  Unit . 
Organisation:. 


OMiAportment  No.) 


itrrrj 


Zip  Code: _ 

Duty  Phone  No. . 


USAMRDC  Pens  60-R  Revtead  lApr  it  (Supenadei  pnmoue  aditwai) 


,fTi :  - , 


PART  ^ADDITIONAL  INFORMATION 

(To  it  CompUutdiyttmsdt^i 


PLEASE  PRINT,  USING  INK  OR  BALLPOINT  PEN 


16.  London  of  Study: 

17.  Il  Study  Ccmpieaed:  Y _ N _ 

Did  volunteer  finieh  participation:  Y  N  If  YES.Dtte  finiihed: 


IfNO  Reason  withdraw 


IS.  Did  Any  Serious  of  Unexpected  Advent  Incident  or  Reaction  Ooar  Y  N  ...  II  YES, Explain: 


l9.*Volumeer  Followup: 
Purpose: _ 


Due:  /  /  Was  contact  made:  Y _ N _ If  No  action  taken,  explain: 

(DAJMOIYX) 

20 . •Hard  Copy  Records  Retired:  Place: _ Pile  NR:  _ 

21.  ‘Product  Information: 

Produce _ ________________ 

Manufacturer  . 

Lot  NR:  ___________________  Expiration  Date: _ 

NDANR: _  INDflDENR: _ 

•Indkaus  that  item  may  be  left  blank  if  information  ii  unavailable  or  does  not  apply. 

Entries  mua  be  mads  for  all  otter  luma. 
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APPENDIX  F  -  SAMPLE  OF  DEMOGRAPHIC  AND 
DIET  HISTORY  QUESTIONNAIRE 


187 


I.  Background  information:  This  section  provides  information  that  enables  us 
to  group  individuals  with  similar  backgrounds  together  in  our  analyses. 


II.  Medical  History:  This  section  provides  information  that  will  be  used  to 
help  us  interpret  the  results  of  your  blood  analysis. 


III.  Diet  History:  This  section  provides  information  that  enables  us  to 
analyze  your  dietary  intakes  and  group  together  individuals  with  similar 
dietary  habits.  Please  answer  each  question  to  reflect  your  actual  dietary 
practices . 


Read  each  question  carefully  and  fill  in  the  space  provided  with  your 
responses.  Certain  questions  have  specific  instructions  associated  with  them. 
Please  read  these  instructions  carefully.  Please  answer  each  question. 

Name _ 

C  omp  any _ 
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2.  Background  inforaatiom 


Subject  Mo.  (to  ba  aupplied  by  teatera). 
1.  Indicate  AGE  <t  lost  birthday. 


2*  Indicate  your  SEX. .  _ 

2.  Chock  tho  opoco  next  to  your  RACE/ ETHNIC  BACKGROUND. 


Caueaalan 

Hieoanlc 

_ Black 

Other 

fSoeeifv i 

_ Oriental 

4  a 

What  is  vour  current  HEIGHT? 

WEIGHT? 

5. 

m,irh  HA  veu  welch  when  vou  entered  the  Army? 

«. 

Are  you  trying  to  loae  w»ight?___ 

_ (l)Tea  _ 

__(2}No 

How  aaich? 

7. 

Are  you  trying  to  gain  weight? 

_ _(l)Yeo  _ 

_(2>No 

Mow  much? 

8. 

Indicate  your  HIGHEST  LEVEL  Of  EDUCATION 

(1)  Some  trod*  achool 

_ (2)  Finiahad  trod#  ochool 

_ (3)  Some  High  School 

(4)  High  School  Graduate  (includoo  GED) 

_ (5)  Skilled  Job  Trolnint 

(<)  Sone  Collet* 

(?)  Collate  Graduot# 

S.  How  lonf  have  you  been  in  MILITARY  SERVICE? 
year*  aontha  doye 

SO.  What  la  your  Army  RANK? 

11.  What  JOB  (aoa)  do  you  plan  to  do  in  tho  Amy? _ 

12.  What  la  your  MARITAL  STATUS? 

(1)  Single .  never  serried  and  not  living  ae  serried 
l 2)  Harried  or  living  aa  aarrlod 

(3)  Separated  and  act  living  Berried 

(4)  Divorced  and  not  living  ao  aarrlod 

(5)  Widow/ Widower  and  not  living  ao  aerriod 


MATICK  Fora  708  (ONE-TIME} 
1  Jul  88 
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13.  In  what  REGION  Or  THE  COBNTXT  did  you  LIVE  THE  LONGEST  Safer*  you  joined 
th*  Service?  (chooaa  oat} 

_ H)  Kaw  England  (ME,  NH,  VT,  HA,  12,  CT) 

_ (2)  Middle  Atlantic  (NT,  W,  *A) 

Eaat  North  Central  (OH,  2N,  2L,  K2,  VI) 

_ (4)  Veat  North  Cantral  (MN,  2A,  MO,  SO,  NB,  XS) 

- (5)  South  Atlantic  (DE,  MD,  DC,  VA,  W,  HC,  SC,  GA,  tl) 

(6)  Eaat  South  Cantral  (XT,  TN,  AL,  MS) 

_ <7)  Vsat  South  Cantral  (AN,  LA,  OX,  TX) 

_ <*)  Mountain  (MT,  2D,  VT,  CO,  NM,  AZ,  CT,  NV) 

_ (S)  Pacific  (VIA,  OR,  CA,  AX,  HI) 

—  (20)  Othar  (Tarrltorlas ,  Possessions,  or  Countries) 
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ZI»  Medical  Biatery 


14.  Eev#  you  bean  informed  in  the  laat  5  years  that  your  blood  prasaure 
use  high  or  borderline  bight 

_ (1)  Mo  _ (2)  Tee,  high 

(31  Tee,  borderline 

15.  Are  you  being  treated  for  blgh  blood  pressure? 

_ (1)  ?e*  (21  Mo 

16.  Wist  is  your  blood  cholesterol  level? 

(11  Never  bed  it  Matured 

(21  2  bad  it  Baaauxed  but  don't  renumber 

_ (3)  Under  200ag* 

(41  between  200  and  250ngX 
(51  Over  250ag2 

17.  Have  any  of  your  close  blood  relatives  (parent,  grandparent,  brother, 
of  slater)  had  a  BEAK?  ATTACK  before  age  60? 

_ (1)  Tee  (21  No  (31  Don't  know 

IB.  Bave  any  of  your  close  blood  relatives  (parent,  grandparent,  brother, 
or  sister)  had  a  STROKE  before  age  60? 

_ (1)  Tes  _ (2)  No  _ (3)  Don't  know 

19.  Bave  any  of  your  close  blood  relatives  (parent,  grandparent,  brother, 
or  sister)  had  HIGH  BLOOD  PRESSURE  before  age  60? 

_ _(1)  Tes  _ (2)  Mo  _ (3)  Don't  know 

20.  Bave  any  of  your  close  blood  relatives  (parent,  grandparent,  brother, 
or  sister)  had  DIABETES? 

_ (1)  Tes  _ (2)  No  _ (3)  Don't  know 

21.  Have  any  of  your  close  blood  relatives  (parent,  grandparent,  brother, 
or  sister)  had  high  blood  cholesterol  levels? 

(1)  Tas  (2)  Mo  (3)  Don't  know 
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22.  Do  you  smoki  cigarettes  now? 


_ (1) 


*  Ansvar  #23 
**  Ammi  #24 


__(2)  Ho,  *Z  quit  la  the  last  t  uonth**** 

- (3)  Ho,  "Z  quit  cvei  t  Months  ago*** 

<45  Ho,  aZ  quit  at  tha  start  of  basic*** 
<55  He,  *Z  aavar  sacked" 


23.  How  such  do  you  sacks  now? 


.  _  C X 3  *Z  don’t  saoka* 


—  <2'i  Lass  than  a  half-pack  a  day 
H)  Ons-half  to  ons  pack  a  day 
<45  On a  to  two  packs  a  day 

—  <35  Two  or  aora  packs  a  day 


24,  How  such  did  you  saoka  bafora  you  quit? 


- (1)  *Z  don’t  saoka*  _ (2)  Last  than  s  half-pack  a  day 

<35  Ons-half  pack  a  day 
<45  Ons  to  two  packs  a  day 
<55  Two  or  aora  packs  a  day 


25.  How  long  bava  you  or  did  you  saoka) 


- (1)  *1  don’t  saoka*  _ (25  lass  than  1  yaar 

<35  2-4  yaars 
—  -  <  4  5  5  -  10  yaars 

<55  Mora  than  10  yaars 

26.  Do  you  want  to  stop  smoking? 

- <15  "I  don’t  saoka*  _ (25  *1  would  lika  to  quit  HOW* 

_ (3)  *1  would  Ilka  to  quit  S0MEDA7* 

<45  *Z  don’t  want  to  stop  saoktag* 

27.  How  oftan  do  you  saoka  a  plpa  or  cigar? 

- <15  Hawar  (2)  Lass  than  daily 

_ (3)  Daily 

2B.  How  oftan  do  you  us a  smoke laas  tobacco  such  as  chawing  tobacco  or  sauff? 

- <15  Haver  (2)  is is  than  daily 

_ (3)  Daily 

2».  Respond  to  this  otstaaant  only  If  you  quit  tasking  at  tha  otart  of  basic 
training.  "After  basic  training  Z  lntand  to  contlnus  to  SHOKE  elgarattas.* 

- <l>  <*>  Ho  _ (3)  Don’t  know 


192 


50.  In  •  typical  week,  bow  aany  days  do  you  bate  at  laast  oat  drink. of 
alcohol  (beer,  via* ,  or  liquor)? 

(1?  •!  don’t  drink"  (2)  d  or  7  daya  par  week 

(S)  S  to  5  daya  par  weak 

(4)  2  to  2  daya  par  weak 

(5)  Mot  even  2  day  ovary  weak 

51.  In  a  typical  week,  bow  many  drinka  do  you  naually  drink? 

_ (1)  *1  don't  drink"  _ (2)  A  or  lota 

(31  5  to  12 

_ (4)  IS  to  20 

_ _J5)  21  to  SO 

_ (4)  Hora  than  SO 

32.  Bafore  coming  into  tha  Army,  bow  often  did  you  do  at  laaat  20  winutea 
of  non-stop  aarohic  activity  (vigoroua  oxarelaa  that  greatly  ineraaaaa 
your  breathing  and  heart  rata  auch  aa  running,  faat  walking,  biking, 
•winning,  rowing,  ate.)? 

(1)  S  or  wore  time  per  weak 

(2)  1  or  2  tinea  per  week 

(3)  rarely  or  never 

S3.  Before  coming  into  the  Army,  how  often  did  you  do  axorciaaa  that 
improve  made  atrength,  auch  aa  puahupa,  elt-upc,  weight  lifting, 
a  Nautilua/Univeraal  workout,  raaietance  training,  ate.? 

(11  3  or  wore  timet  a  week 
(2)  1  oi  2  tinea  a  week 
13)  rarely  or  never 

Si.  Female*  only:  Do  you  take  birth  control  pllla? 

_ (1)  Ho  _ (2)  Tea 

Specify  trta 
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III.  Diet  History 


35.  Before  coming  into  the  Army,  how  often  did  you  eat  at  least 
TWO  WELL-BALANCED  meals  per  day? 

_ ( 1 )  Daily  or  almost  daily  _ (3)  Less  than  3  days  per  week 

_ (2)  3  to  5  days  a  week  _ (4)  Rarely  of  never 

36.  Before  coming  into  the  Army,  how  often  did  you  eat  food  such  as 
beef,  hamburger,  pork,  sausage,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Less  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 

37.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
butter,  whole  milk,  cheese,  ice  cream,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Less  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 

36.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
chicken,  fish,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Laas  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  of  never 

39.  Before  coming  into  the  Army,  how  often  did  you  eat  food  such  aB 
pinto  beans,  bakad  beans,  rad  beans,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Lass  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 

40.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
whole  grain  breads,  caraals,  rice,  pasta  etc.? 

_ (1)  Daily  or  almost  dally  _ (3)  Lasa  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 

41.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
raw  fruit,  raw  vegetables,  salad,  ate.? 

_ (1)  Daily  of  almost  daily  _ (3)  Less  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 

42.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
cold  cuts,  bacon,  cured  ham,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Lass  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  (4)  Rarely  or  never 
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A3.  Before  coming  into  the  Army,  how  often  did  you  eat  foods  such  as 
potato  chips,  corn  chips,  tortilla  chips,  etc.? 

_ (1)  Daily  or  almost  daily  _ (3)  Less  than  3  days  a  week 

_ (2)  3  to  5  days  a  week  _ (4)  Rarely  or  never 

44.  How  much  milk  do  you  drink  in  an  average  day? 

_ (1)  None 

_ (2)  1/2  glass 

_ (3)  1  glass 

_ (4)  1  1/2  glasses 

_ (5)  2  glasses 

_ (6)  More  than  2  glasses 

45.  Vihen  you  drink  milk,  what  type  do  you  usually  drink? 

_ (1)  “I  don’t  drink  milk" 

_ (2)  Whole  milk 

_ (3)  Lowfat  milk 

_ (4)  Skim  milk 

_ (5)  Chocolate  milk 

_ (6)  Buttermilk 

46.  How  many  visible  eggs  do  you  eat  in  an  average  weak? 

_ (1)  None 

_ (2)  1-2  eggs  per  week 

<31  3  eggs  per  week 

_ (4)  4-6  eggs  per  week 

_ (5)  7-10  eggs  per  week 

_ (6)  More  than  10  eggs  per  week 

47.  "I  eat  more  fried  chicken  than  baked  chicken.” 

_ (1)  "I  don’t  eat  chicken.” 

_ (2)  Yes 

_ (3)  No 

_ (4)  About  even 

48.  ”1  eat  more  french  fried  potatoes  than  baked  or  boiled  potatoes 
(mashed  potatoes ) . " 

_ (1)  "I  don’t  eat  potatoes." 

_ (2)  Yea 

_ (3)  No 

_ (4)  About  even 


49.  "I  eat  more  baked  fish  than  fried  fish. 


(1)  “I  don't  eat  fish." 

(2)  Yes 
O)  No 

(4)  About  even 


50.  Before  coming  into  the  Army,  "I 

_ (1)  Daily  or  almost  daily 

_ (2)  3  to  5  days  a  week 

51.  Before  coming  into  the  Army,  "I 

_ (1)  Daily  or  almost  daily 

_ (2)  3  to  5  days  a  week 

52.  Before  coming  into  the  Army,  "I 

_ (1)  Daily  or  almost  daily 

_ (2)  3  to  5  days  a  week 


usually  ate  breakfast." 

_ (3)  Less  than  3  days  a  week 

_ (4)  Rarely  or  never 

usually  ate  lunch." 

_ (3)  Less  than  3  days  e  week 

_ (4)  Rarely  or  never 

usually  ate  dinner." 

_ (3)  Less  than  3  days  a  week 

_ (4)  Rarely  or  never 
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APPENDIX  G  -  OTSG  REQUEST  TO  COLLECT 
TIME  DATA  ON  BASIC  TRAINEES 


DoD  food  and  Nutrition  KSTkiS  Re qul resents  FT  #1 
Nutrition  Research 

B0BJ8CT  j  garrison  Dining  Voellity  Study  of  Suit  Trainee  Population 
1.  Statement  of  Noed: 

a.  Statement  of  Requirement «  A  Mad  exists  for  aa  meeeoeaeat  of 
nutrient  Intakes  of  baele  trainees  during  SCI.  garrison  dining 
facility  otudlaa  have  baan  conducted  at  f?  Rllay.  XI)  FI  UnIi,  KA, 
and  FI  Devena  MA.  Because  of  the  unique  requirements  and  tlaa 
restrictions  In  tha  SCI  environment,  It  la  anticipated  that  tha 
impact  of  nutrition  Inltlatlvaa  and  subsequent  soldlor  caloric  and 
nutrient  Intake  aay  vary  froa  tha  population*  studied  previously.  Zn 
order  to  auk*  sound  receaaendatlon*  for  change  in  training  practice* 
that  impact  on  nutrition  and  possibly  aeal  schedules,  additional 
Information  la  needed. 

b.  Priority:  Urgent 
£.  Has  Frans : .  FY  S9 

3.  Threat /Operational  Deficiency:  DA  Food  Service  staff  hava  sought 
to  change  practices  In  garrison  dining  facilities  serving  basic 
trainees.  However  because  no  detrlaant  to  soldier  health  and 
parferaanc*  has  Man  ahown,  eoaaunders  have  permitted  no  significant 
changes.  Trainees  are  allowed  nlalaun  tine  to  conauae  aeale  with 
little  opportunity  to  select  froa  the  many  options  available. 

4.  Operational  Concept:  The  product  of  this  effort  will  result  In 
recoaaended  changes  to  policies  governing  garrison  dining  facilities 
for  basic  trainees. 

A.  essential  Characteristics:  Zeeues  to  be  investigated  include: 
calorie  and  nutrient  Intakes  of  basic  trainees  eowpared  to  soldiers 
in  a  wore  typical  military  environment!  tine  allowed  for  seal 
consuaptlen;  and  a  blood  eholestorol  and  triglyceride  analysis  to 
determine  the  percentage  of  thla  unique  population  that  exceed  the 
dealrable  level  of  200  milligrams  of  serua  cholesterol  per  deciliter 
of  blood. 

5.  Technical  Aeaeeaaent:  Sffort  to  be  conducted  by  USARXBM  ulth 
support  froa  USAHRSZC  as  required. 

7.  Coot  Ketlaate:  To  be  determined  by  laboratory. 

S.  Originating  Agency:  SQDA,  Office  of  the  Surgeon  •oaoral 
(DASG-DBD) 
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APPENDIX  H  -  SAMPLE  OF  QUESTIONNAIRE  ON 
NUTRITION  KNOWLEDGE,  ATTITUDES,  AND  AWARENESS 


fiJUMUSOM  DIMIMG 


o 


I.  Background  information :  This  aaction  provides  information  that  enables  ua  to 
group  individuals  with  similiar  backgrounds  together  in  our  aaalysas . 

Band  each  question  car • fully  and  fill  in  the  space  provided  with  your  response*. 

Soaa  questions  have  instructions  with  these.  visas*  read  thasa  instructions  oaxsfully. 
Css  a  Mo.  2  pencil.  Ctnpletaly  eras*  all  stray  narks  sad  changes. 

Proper  Mark 

C  .Lyji- — ySEAiiP-2- PuNCil.T^>  CD 


DO  DOT  u, SB 

<»«fo© 


1.  Installation  Code  (to  be  supplied  by  tester)  _ 

2.  Dining  Facility  Code  (to  be  supplied  by  tester) 


3. 


Indicate  age  at  your  last  birthday. 


under  18 

18-24 

25-34 


35-44 

45-54 

55+ 


4.  What _ia  your  RACE/ETHNIC  background? 

Caucasian  Qj Hispanic 

Black  C J Other  (Please  specify) 

Oriental 


5.  What  is  your  sex?  Male 

6.  What  ia  your  current  HEIGHT? 


o 


Female 


HEIGHT? 


7.  Before  joining  the  military  did  you  smoke?  O™3  o 

8.  Before  joining  the  military  did  you  chew  tobacco?  YZ3 

9.  Are  you  trying  to  lose  weight?  YES  NO 


NO 


o 


NO 


10.  If  you  are  trying  to  lose  weight  show  how  much  by  filling  in  a  circle  below, 
o  to  10  lbs  (""**)  11  to  20  lbs  C~~*)  21  to  30  lbs  over  31  lbs 


11.  Are  you  trying  to  gain  weight? 


O  *ES 


o 


NO 


12.  If  you  are  trying  to  gain  weight  show  how  much  by  filling  in  a  circle  below, 
o  to  10  lbs  O  11  to  20  lbs  21  to  lbs  over  31  lbs 


13.  How  much  did  you  weigh  when  you  entered  the  Army?  _ 

DO  NOT  WRITE  BELOW  THIS  LINE 


o 
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Page  1 


m  • 


14.  Whst  was  your  low  weight  this  year?  _ 

What  was  your  high  weight  this  paat  year? 


15.  What  is  your  highest  level  of  education?  Choose  only  one. 

**  1  Scxtm  grade  achool 

finished  grade  school 
Same  High  School 

High  achool  graduate  (includes  GED) 

Shilled  Job  Training 

Soma  collage  (includes  Associates  Degree) 

College  Graduate 

16.  In  what  area  of  tha  country  did  you  live  the  longest  prior  to  age  16? 
^  New  England  (ME,.  NH,  VT,  M A,  RI,  CT) 

^Northeastern  (NJ,  NY,  PA) 

) Southeastern  (MD,  DE,  DC,  VA,  WV,  NC,  SC,  GA,  EL) 

^ South  Central  (KY,  TN,  A L,  MS,  AR,  LA) 

) Great  Lakes  (OH,  HI,  IN,  lb,  W) 
plains  (ND,  3D,  IA,  MO,  MN,  NE) 

) Southwestern  (TX,  OK,  NM,  AZ,  UT,  CO,  KS) 
j Rooky  Mountain  (ID,  MT ,  WY) 

)  pacific  <WA,  OR,  CA,  NV,  HI,  AK> 

sOt.her  U.S.  territoriaa  or  poaaesaions  (example:  PR,  VI) 


17.  How  long  have  you  been  in  the  MILITARY  SERVICE/  YEAR3_ 
10.  How  much  do  you  like  MILITARY  SERVICE? 


MONTHS 


NEITHER 

DISLIKE  DISLIKE  DI8LIEI  LIKE  KOR 

EXTREMELY  MODERATELY  SLIGHTLY  DISLIKE 

o  o  o  o 

What  ia  your  preaent  rank? 

E  l  2  3  4  5  6’JLJL 

ooooooooo 


LIKE  LIKE  like 

SLIGHTLY  MODERATELY  EXTREMELY 


o  o 


o 


20.  What  ONE  TYPE  Or  COOKING  were  you  raiaed  on?  fill  in  only  one^circle 

Chinese  Q  G*n“n  Q1**1*11 

C j  Greek  C  J  Mexican 

( ^ /  *ronch  ' 

J  General  American  Style  Jepanese  0 — )  Polish 


h 


Soul 

Southern 


>~<  En’liah  Italian  f*)  New  England  Q  Spaniah  (not  Mexican) 

Other  (Pleaae  Specify1, 


□ 

' 

L#t 

□ 

□ 

KW 

3 

□ 

- 

— 

□ 

— 

— 

n 

— 

0 

— 

— 

— 

— 

“ 

— 

— 

— ■ 

H 

1 

-H 

— 

r-n 

”T 

“ 

1 

- 

r 

□ 

U 

H 

— 

— 

— 

— 

— 

l: 

- 

: 

— 

-* 

L_ 

T 

c 

H 

□ 

_ 

□ 

_ 

_ 

_ 

_ 

_ 

_ 

— 

— 

— 

m 

L 

— 

— 

— 

1— 

1— 1 

o 


21.  Prior  to  entering  military  service 

at  a  Private  residence 

at  a  club/resteurant/snack  ahop 

at  the  dormitory 

Bought  £ood  at  vending  machines 

Bought  food  at  a  mobile  truck 

Skipped  the  meal 

Other  (please  specify) _ 


where  did  you  usually  eatV 
BREAKFAST  LUNCH  DINNER 


22.  Listed  below  are  some  general  areas  of  concern.  In  your  opinion,  for  each  item 

indicate  whether  you  think  it  is  a  significant  problem,  a  minor  problem,  neither  a 
problem  nor  an  attraction,  a  minor  attraction,  or  a  significant  attraction  for  the 
Ft .  Jackson  dining  facility . 


convenience  of  location 
general  dining  facility 


sionif:'  1ANT 

PROBLEM 


environment 

number  of  available  seats 
air  quality 

nonotomy  of  aama  facility 
quality  of  food 
quantity  of  food 
dining  hall  staff 
number  of  items  per  meal 
appearanca  of  dining  areas 
speec^  of  service  or  waiting  lines 
length  of  time  allotted  for  meals 


MINOR 

PROBLEM 


NEITHER 

PROBLEM 

NOR 

ATTRACTION 

8 


MINOR  SIGNIFICANT 

ATTRACTION  ATTRACTION 

8  8 


how  often  do  you: 

NEVER  RARELY  SOMETIMES  OCCASIONALLY 
0  12  3 

23.  uae  the  dining  facility  salad  bar? 

24.  choosa  food  based  on  vhst  you  like 7 

25.  choosa  food  because  of  its  nutritional 

26 .  choose  food  because  it  looks  good? 

27 .  take  adventege  of  ttw  low  calorie  menu, 
if  availeble? 

28.  salt  food  at  the  table  without  tasting 


VERY 

ALMOST 

FREQUENTLY 

FREQUENTLY 

ALWAYS 

AXM&XS 

4 

S 

C 

7 

01  23  4  J  «  7 


oooooooo 


DO  NOT  WRITE  BELCH  THIS  LINE 


Before  you  entered  the  army: 

29.  How  often  did  you  drink  low  fat  milk? 

o  never  (2^)  monthly  (**"*)  weekly  f*"*)  daily 

30.  How  often  did  you  drink  whole  milk? 

o  never  monthly  weekly  (""*)  daily 


31. How  much  milk  did  you  drink  in  an  average  day? 

8  none  1/2  glass 

1  1/2  glasses  Q  2  glasses 


^  ^  twice  a  day 
or  more 

twice  a  day 


8; 


1  glass 

more  than  2  gl« 


Please  answer  the  following  question*  by  filling  in  the  circle  below  the  number  that 
bast  represent a  your  attitude. 


HOT  AT  ALL 


MODIRATXIY  SLI3HTLY  NKITHKR  SLIGHTLY  MODERATELY 


IMPORTANT  ON  IMPORTANT  ON IMPORTANT  ON  IMPORTANT 


IMPORTANT  IMPORTANT 


IMPORTANT 


32 .  How  important  ia  salt  to  your 
enjoyment  of  food? 

33.  How  important  ia  sugar  to  your 
enjoyment  of  food? 


0  1  2  3  4  3  6  7 

oooooooo 

oooooooo 


XX  Nutrition  Knowledge.  This  portion  provides  information  related  to  overall  nutrition 
knowledge.  We  do  not  expect  you  to  know  ell  the  correct  answer a. 


Please  fill  in  the  circle  next  to  the  correct 
answer  for  each  question. 

34.  Fast  food  meala  are  usually: 

Cj  high  in  protein  and  low  in  salt 
not  at  all  nutritious 
high  in  aalt  and  fat 
(j  high  in  augar  and  low  in  fat 
high  in  fat 


for  each  question.  Oive  only  one 


33.  Calcium; 


ia  a  major  aourca  of  snergy 
helps  build  bonaa  and  teeth 
is  found  primarily  in  aggs 
is  found  primarily  in  fruits 
ia  toxic  in  your  diet 


36.  Protein  is  found  in: 

C J  vegetable  oil 
(  j  meats,  fish  and  poultry 
fruita 

i j  meats  only 
Q j  none  of  the  ebove 

38.  Lean  meats  are  a  good  source  of: 
(  )  vitamin  E 

the  B  vitemins 
()  vitamin  C 
Q  vitamin  o 
Qj  carbohydrates 


37.  Carbohydrates  are: 

Q  J  found  in  grains 

(j  higher  in  calories  than  fata 

(j  building  blocka  of  protein 

Q  J  found  in  meats 

(j  higher  in  calories  than  protein 


is  found  in  cheese 

is  e  kind  o£  vitamin 

is  found  in  salt 

is  found  in  whole  grains  and  red 


none  of  the  ebove 
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Low  fat  milk  has: 

§  fewer  calories  than  whole  milk 

less  cholesterol  than  whole  milk 
to  much  calcium  and  protein  as  whole 
milk 

8a  and  b  only 

all  of  the  above 


42.  Which  food  is  in  the  SAME  food  group 
as  chicken? 

C  )  yogurt 

CJ  £ish 

Cj  potatoes 
( j  apples 
( )  cereal 

44.  Which  food  is  LOWEST  in  sodium 
(salt) 7 

Z j  american  cheese 
baked  potato 
canned  tomato  soup 
bolonga 

Cj  corn  flakes 


46.  Which  of  the  following  is  NOT  a  good 
source  of  fiber? 

C  carrots 
(  )  popcorn 
C  )  steaks 
C  J  almonds 
Q J  celery 


41.  Which  nutrient  gives  the  MOST  Q 
energy  (calories)  per  ounce? 

CZ)  fat 

Cj  protein 

carbohydrate 

sugar 

Q)  vitamins 

43.  Whioh  entree  is  the  BEST  choice  for  a 
reducing  diet? 

Cj  fried  chicken 
Cy  broiled  fish 
broiled  steak 
macaroni  and  cheese 
CC)  ham  and  cheeae  sandwich 

45.  Toung  adult  men  of  average  weight  and 
low  activity  should  consume  about 
how  many  calories  per  day? 

C ^  500 

Cj  iooo 

n  3000 


47.  What  are  the  four  major  food  groups? 

proteins,  grains  and  cereals, 
milk  products,  meats 
O  mil!t  products,  grains  and  cereals, 
fruits  and  vegetables,  meats 
C^)  bruits,  vegetables,  milk  products, 
proteins 

milk  products,  grains  and  cereals, 
fats  and  oila,  meats 
o  none  of  the  above 


48.  Water  is  essential  for  the  body  to  function  properly. 

49.  Fat  has  more  than  twice  the  calories  as  carbohydrates. 

50.  It  is  necessary  to  take  a  vitamin  pill  to  obtain 
all  the  eaaential  nutrients. 

51.  The  ingredients  listed  on  food  labels  are  arranged 
in  order  of  decreeaing  quantity. 

52.  When  you're  physically  active,  you  need  more  calories 
than  when  you're  inactive. 

53.  Ice  cream  is  a  good  source  of  calcium. 

54.  Margarine  has  less  calories  than  butter. 


o 
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55.  Eating  which  of  these  items  would  help  you  pcactice  better  nutrition?  Choose  a 
food  frco  either  column  A  or  B;  (e.g.  choose  between  butter  and  margarine) .  Do 
this  for  each  item  listed. 


A 

gutter  ' 
low  fat  (2%)  milk 
unsweetened  juice 
fried  foods 
herbal  seasonings  : 
pastries 

/:<^qk*».'*ifch.  skiA 


whole  milk 
)  canned  sods  _ 
baked  foods 
)  unit \ 
fresh  fruit 

without  skins 


56.  If  you  are  trying  to  lose  weight  which  item  would  you  choose  front  column  A  or  B? 


regular  taenu  option 

fresh  fruit 

low  culv'rie  dseesiag 

whole  milk 

;  tried  food 

reduced  portions 
/  pekoes  with  gravy  • 
Frosted  Flakes 
.  chicken  with  ikin 


low  celorle  menu  option 

pastries . . 

■  regular  dressings  •. 
low  fat  (2%)  milk 
bnketi  foods 
regular  portions 

Shredded  wheat 
chiefceu  without  skin 


57.  If  given  the  choice  between  the  food  in  column  A  or  the  food  in  column  B,  which 
would  you  choose? 

A  B 

beked  chicken  ••  *£■  C  3  tried  ckipkery 

low  calorie  foods  (T")  high  calorie  food 

>  whole  edik  '  l  '  X)  low  tmb  *1%  '  \ 


non-buttered  vegetables 
fresh  fruit 
potatoes  with  gravy 


buttered  vegetables 
potatoes  without  gravy 


For  each  of  the  itaau  listed  below  we  would  like  you  to  use  the  following  scale  to  cate 
your  agreement  or  disagreement  with  the  rtataawent .  There  are  no  eight  or  wrong  answers . 
We  ere  seeking  your  opinion. 


STRONGLY 

NEUTRAL  OR 

DISAGREE 

DISAGREE 

UNDECIDED 

AGREE 

1 

2 

3 

4 

STRONGLY 

AGREE 

5 


56.  It  ia  important  to  take  additional  salt  on  hot  humid  days 
if  you  are  very  active  and  are  sweating  slot . 

53.  The  best  way  to  It-  a  weight  ia  to  eat  fewer  foods  that 

are  high  in  carbohydrates  such  as  bread,  pasta,  and  rolls. 


12  3  4  5 

ooooo 

ooooo 
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^lMit  us*  the  seal*  below  to  umc  the  following  questions  referring  to  tha 
present  >fin±rvj  ball.  If  your  dining  hall  dona  not  nan  oalocio  cards  skip  to 
quastion  61 . 


STROM ELY 
DISAGREE 


DISAGREE 


H10TRAL  OP. 
UHDECIDED 


STROHOLY 


60.  The  "calorie  cards"  halp  me: 

:'iA ;  Aoiritionai  vaiu*. .  :U; 

select  food  low  In  calories. 

fey.<tfteeft**i«g  my  tiUm  in.  tfc*  lin*.  • 

61.  The  current  food  offered  In  the  dining  hall: 

provides  a  healthful  diet . 

l»*e  weight.-  ; 

tastes  bland. 

1ft  *4  nutrition*  aa  Ia  n  ntstaurunt , 
lets  tea  find  a  low  calorie  steal  as  easily 
as  at  hone  or  in  a  restaurant. 

62 .  Tho  information  about  nutrition  I  had  prior 
to  joining  military  service: 

has  influenced  my  food  choiaes  at  restaurants 
and  at  hoouk. 

has  increased  my  awatwnees  of  pcoj>*r  nutrition, 
has  improved  my  attitude  toward  proper  nutrition. 

63.  The  Army  supplies  nutritional  information: 

to  halp  us  ebhos*  more  nutritious  foods. 

to  help  Army  personnel  reach  aind  maintain  optimal 

paight . 

64.  Proper  nutrition: 

1ft  to  overall  haftltft.  : 

is  important  to  overall  fitness. 

65.  How  much  would  you  like  to  weight?  lbs 

Prior  to  joining  military  service: 

66.  Did  you  axercise/workout?  (  )  YES  (  ")  MO 


ooooo 


67.  If  you  answered  yes  to  666  please  check  the  exercises  you  did  on  a  regular  basis. 

e  jog /run  Q  racquet  sports  (tennis,  raquetbsll) 

bike  swim 

lift  weights  (j  calisthenics 

aerobics  other  sports 

DO  HOT  HRITX  BILLOW  LINE 


'6 


68.  How  many  hours  each  week,  did  you  participate  in  physical 

activities?  _ 

69.  How  many  hours  a  week  did  you  work  out  (calisthenics,  aerobics,  weight  lifting) ? 

70.  How  many  miles  a  week  did  you  jog/ run?  ______________ 

71.  How  many  miles  a  week  did  you  bicycle?  _ 

72.  How  many  miles  a  week  did  you  swim?  _ 


DO  NOT  WRITE  BELOW  THIS  LINE 
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RATION  RECORD 


NAME; _  DATA  COLLECTOR  # 

SUBJECT  4:  _  DATA  ENTERER  # 

JULIAN  DATE;  85 _ 

MEAL:  (CIRCLE  ONE)  RATION  TYPE:  (CIRCLE  ONE) 

BREAKFAST  -  B  A  B  T 

DINNER  -  D 


REASON  NOT  PORTION  PORTION  RATING 
FOOD  TYPE  DESCRIPTION  CODE  #  EATEN  CODE  SERVED  RETURNED  CODE 


ENTREE 


VEGETABLE 


STARCH 


FRUIT 


BREAD 


SPREAD 


DESSERT 


BEVERAGE 


OTHER 


NATICK  Fona  613  (ONE-TIME)  209 

1  Jul  85 
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-  MRE  DATA  COLLECTION  FORMS 
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NAME 


SUBJECT  NUMBER : 


9  August  1988  LUNCH 

Please  circle  the  amount  of  each  MRE  item  that  you  ate. 


CODE  FOOD 

366  BEEF  W/BBQ  SAUCE 

367  FRANKFURTERS 

368  CHICKEN/HAM  LOAF 

369  BEEF  W/GRAVY 

370  BEEF  W/SPICED  SAUCE 

371  BEEF  PATTY 

372  BEEF  STEW 

373  CHICKEN  ALA  KING 

374  HAM  SLICE 

375  MEATBALLS  W/BBQ  SAUCE 

3 76  PORK  SAUSAGE  PATTY 

377  TURKEY  W/GRAVY 

378  CRACKERS 

379  POTATO  PATTY 

380  BEANS  W/TOMATO  SAUCE 

381  CHEESE 

382  JELLY 

383  PEANUT  BUTTER 

384  APPLESAUCE 

385  FP.UIT  MIX 

386  PEACHES 

387  STRAWBERRIES 

388  PEARS 

389  CHOCOLATE  COVERED  BROWNIES 

390  CHERRY  NUT  CAKE 

391  CHOCOLATE  COVERED  COOKIE  BAR 

392  CHOCOLATE  NUT  CAKE 

393  MAPLE  NUT  CAKE 

394  FRUIT  CAKE 

395  ORANGE  NUT  CAKE 

396  PINEAPPLE  NUT  CAKE 

397  COFFEE 

398  CREAM  SUBSTITUTE 

399  SUGAR 


400  COCOA 

401  CATSUP 

402  SOUP  MIX  (BROTH) 

403  CANDY  (ALL  TYPES) 

404  GUM 

405  SALT 


AMOUNT 

CONSUMED 

ALL 

3/4 

1  /  2 

1  /4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1/2 

1/4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1  /  2 

1/4 

ALL 

3/4 

1/2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1/4 

ALL 

3/4 

1  /  2 

1/4 

ALL 

3/4 

1  /2 

1/4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1/4 

ALL 

3/4 

1  /  2 

1/4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1  /4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /  2 

1  I A 

ALL 

3/4 

1  /2 

1  /4 

ALL 

3/4 

1  /  2 

1  /  4 

ALL 

3/4 

1  /? 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 

ALL 

3/4 

1  /2 

1  /  4 
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DAY  1 


Dining  Faci 1 i ty  Menu 


Breakfast 

Lunch 

Dinner 

Toast 

Brs  Pork  Chop 

Fr  Fr  Fish 

Oatmeal 

Beef  Stew 

Baked  Ham 

Grits 

Brn  Grvy 

French  Fries 

Bacon 

Mash  Pot 

Fried  Rice 

3aus  Patty 

Stm  Rice 

Caul  1 f 1 ower 

Grl  Bologna 

Corn 

Lyon  Wax  Beans 

Pancakes 

Peas  W /  Mshrm 

L/0  Pork  Chops 

French  Toast 

Cake 

L/0  Peas  W/  Mshrm 

Hrd  Boil  Egg 

L/C  Turkey 

Carrot  &  Raisin  Salad 

Scrambled  Eggs 

L/C  Rice  Pilaf 

Potato  Salad 

Hot  Maple  Syrup 

Carrot  &  Raisin  Salad 

Macaroni  Salad 

Peanut  Butter 

Potato  Salad 

Cottage  Cheese  W/  Fruit 

Apple  Sauce 

Macaroni  Salad 

Jellied  Fruit  Salad 

Cottage  Cheese 

Cottage  Cheese  W/  Fruit 

Cole  Slaw  W /  Creamy  Dress. 

Cnd  Peaches 

Jellied  Fruit  Salad 

Shredded  Lettuce 

Cnd  Pears 

Cole  Slaw  W /  Cremy  Dress. 

Chopped  Hard  Cooked  Eggs 

Cnd  Pineapple 

Shredded  Lettuce 

Olives  (Green  &  Black) 

Raisins 

Chopped  Hard  Cooked  Eggs 

Pickles  (Sweet  &  Dill) 

Orange  Juice 

01 i ves  (Green  &  Black) 

Chow  Mein  Noodles 

Grape  Juice 

Pickles  (Sweet  &  Dill) 

Mushrooms 

Raisin  Bran 

Chow  Mein  Noodles 

Cheese,  Block 

Rice  Krispies 

Mushrooms 

Bacon  Bits 

Corn  Flakes 

Cheese,  Block 

Sliced  Cucumbers 

Honey 

Bacon  Bits 

Sliced  Onion 

Jam/ Jel ly 

Sliced  Cucumbers 

Tomato  Wedges 

Asst  Fresh  Fruit 

S1 1 ced  Onion 

Shredded  Carrots 

Skim  Milk 

Tomato  Wedges 

Asst  Dressings 

Z%  White  Milk 

Shredded  Carrots 

Asst  Low-Cal  Dressings 

2%  Chocolate  Milk 

Asst  Dressings 

Sal  tines 

Low  Fat  Yogurt 

Asst  Lo-Cal  Dressings 

Asst  Fresh  Fruit 

Asst  Bread 

Sal  tines 

Kool aid 

Margarine  Patties 

Asst  Fresh  Fruit 

Iced  Tea 

Coffee /Tea 

Kool aid 

Sodas 

Condiments 

Iced  Tea 

Skim  Milk 

Herb  Mix. 

Sodas 

2%  White  Milk 

Skim  Milk 

2%  Chocol ate  Milk 

2%  White  Milk 

Coffee /Tea 

2%  Chocolate  Milk 

Low  Fat  Yogurt 

Coffee/Tea 

Asst  Bread 

Low  Fat  Yogurt 

Margarine  Patties 

Asst  Bread 

Herb  Mix. 

Margarine  Patties 

Herb  Mix. 

Condiments 

Condiments 

L/Q 


Left  Over 


213 


DAY  2 


Dining  Facl 1 1 ty  Menu 


Breakfast 

Lunch 

Dinner 

Toast 

Veal  Patty 

Veal  Patty 

Grits 

Swiss  Steak 

Baked  Fish 

Oatmeal 

Rst  Turkey 

Brn  Grvy 

Hsh  Brn  Pot 

Cranberry  Sauce 

Mash  Pot 

Bacon 

Brn  Grvy 

Stm  Rice 

Saus  Patty 

Noodl es 

Stm  Carrots 

Bol ogna 

Rissole  Pot 

Stm  Cabbage 

Pancakes 

Mash  Pot 

L/O  Rst  Turkey 

Waffles 

Herb  Grn  Bns 

L/O  Swiss  Steak 

Hrd  Boil  Egg 

Mix  Veg 

L/O  Mix  Veg 

Scrambled  Eggs 

Cake 

L/O  Herb  Grn  Bns 

Hot  Maple  Syrup 

L/O  Pork  Chop 

L/O  Lyon  Wax  Bns 

Peanut  Butter 

L/O  Peas  W  Mshrm 

Carrot  &  Raisin  Salad 

Apple  Sauce 

Carrot  &  Raisin  Salad 

Potato  Salad 

Cottage  Cheese  I 

Potato  Salad 

Macaroni  Salad 

Cnd  Peaches 

Macaroni  Salad 

Cottage  Cheese  W/  Fruit 

Cnd  Pears 

Cottage  Cheese  W/  Fruit 

Jellied  Fruit  Salad 

Cnd  Pineapple 

Jellied  Fruit  Salad 

Cole  Slaw  W/  Creamy  Dress. 

Raisins 

Co’e  Slaw  W/  Creamy  Dress. 

Shredded  Lettuce 

Orange  Juice 

Shredded  Lettuce 

Chopped  Hard  Cooked  Eggs 

Grape  Juice 

Chopped  Hard  Cooked  Eggs 

Olives  (Green  &  Black) 

Raisin  Bran 

Olives  (Green  &  Black) 

Pickles  (Sweet  &  Dill) 

Rice  Krlsples 

Pickles  (Sweet  &  Dill) 

Chow  Mein  Noodles 

Corn  Flakes 

Chow  Main  Noodles 

Mushrooms 

Honey 

Mushrooms 

Cheese,  Shredded 

Jam/ Jel ly 

Cheese.  Shredded 

Bacon  Bits 

Asst  Fresh  Fruit 

Bacon  Bits 

Sliced  Cucumbers 

Skim  Milk 

Sliced  Cucumber^ 

S1 1 ced  Onion 

2%  White  Milk 

Sliced  Onion 

Tomato  Wedges 

2%  Chocolate  Milk 

Tomato  Wedges 

Shredded  Carrots 

Low  Fat  Yogurt 

Shredded  Carrots 

Asst  Dressings 

Asst  Bread 

Asst  Dressings 

Asst  Lo-cal  Dressings 

Margarine  Patties 

Asst  Lo-cal  Dressings 

Sal t 1 nes 

Coffee/Tea 

Sal tl nes 

Asst  Fresh  Fruit 

Condiments 

Asst  Fresh  Fruit 

Koolaid 

Herb  Mix. 

Kool aid 

Iced  Tea 

Sodas 

Skim  Milk 

2%  White  Milk 

2 %  Chocolate  Ml  1 k 
Coffee/Tea 

Low  Fat  vogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

Iced  Tea 

Sodas 

Skim  Milk 

2%  White  Milk 

2%  Chocolate  Ml  1 k 
Coffee/Tea 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

TTY 


L/0 


Left  Over 


DAY  3 


Dining  Facility  Menu 


Breakfast 

Lunch 

Dinner 

Toast 

Polish  Saus 

Bkd  Chi x 

Oatmeal 

Sauerkraut 

Bkd  Lasagna 

Grits 

Beef  Stew 

Bkd  Pot 

Bacon 

Brn  Grvy 

Sour  Cream 

Saus  Patty 

Ovn  Brn  Pot 

Stm  Carrots 

Bologna 

Stm  Rice 

Stm  Corn 

Crm  Beef 

Harv  Beets 

L/0  Beef  Stew 

Waffles 

Stm  Greens 

L/O  Polish  Sausage 

Pancakes 

Cake 

L/0  Sauerkraut 

French  Toast 

L/O  Carrot 

L/0  Rice 

Hrd  Boil  Egg 

Potato  Salad 

L/0  Ovn  Brn  Pot 

Scrambled  Eggs 

Macaroni  Salad 

L/O  Greens 

Hot  Maple  Syrup 

Cottage  Cheese  W/  Fruit 

Carrot  &  Raisin  Salad 

Peanut  Butter 

Jel 1  led  Fruit  Salad 

Potato  Salad 

Apple  Sauce 

Cole  Slaw  W/  Creamy  Dress. 

Macaroni  Salad 

Cottage  Cheese 

Mixed  Fruit  Salad 

Cottage  Cheese  W/  Fruit 

Cnd  Peaches 

Shredded  Lettuce 

Jel 1  led  Fruit  Salad 

Cnd  Pears 

Chopped  Hard  Cooked  Eggs 

Cole  Slaw  W/  Creamy  Dress. 

Cnd  Pineapple 

Olives  (Green  &  Black) 

3  Bean  Salad 

Raisins 

Pickles  (Sweet  &  Dill) 

Mixed  Fruit  Salad 

Orange  Juice 

Chow  Mein  Noodles 

Shredded  Lettuce 

Grape  Juice 

Mushrooms 

Chopped  Hard  Cooked  Eqgs 

Raisin  Bran 

Cheese,  Shredded 

Olives  (Green  &  Black) 

Rice  Krlsples 

Bacon  Bits 

Pickles  (Sweet  &  Dill) 

Corn  Flakes 

Sliced  Cucumbers 

Chow  Mein  Noodles 

Honey 

Sliced  Onion 

Mushrooms 

Jam/Jel ly 

Tomato  Wedges 

Cheese,  Shredded 

Asst  Fresh  Fruit 

Shredded  Carrots 

Bacon  Bits 

Skim  Ml  1 k 

Asst  Dressings 

Sliced  Cucumbers 

2%  White  Milk 

Asst  Lo-cal  Dressings 

S1 1 ced  Onion 

2'/.  Chocolate  Milk 

Sal  tines 

Tomato  Wedges 

Low  Fat  Yogurt 

Asst  Fresh  Fruit 

Shredded  Carrots 

Asst  Bread 

Koolald 

Asst  Dressings 

Margarine  Patties 

Iced  Tea 

Asst  Lo-cal  Dressings 

Coffee/Tea 

Sodas 

Sal tl nes 

Condiments 

Skim  Milk 

Asst  Fresh  Fruit 

Herb  Mix. 

2%  White  Milk 

Kool aid 

2%  Chocolate  Milk 

Iced  Tea 

Coffee/Tea 

Sodas 

Low  Fat  Yogurt 

Skim  Milk 

Asst  Bread 

2%  White  Milk 

Margarine  Patties 

2%  Chocolate  Ml  1 k 

Herb  Mix. 

Coffee/Tea 

Condiments 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties. 

Herb  Mix. 

Condiments 

....  .... 

L/0  =  Left  Over 
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Dining  Fad  1 1  ty  Menu 


DAY  4 


Breakfast 

Lunch 

Dinner 

Toast 

Pork  Adobo 

Trky  Ala  King 

Grits 

Swiss  Steaks 

Bkd  Ham  Stks 

Oatmeal 

Brn  Grvy 

Veal  Patty 

Hsh  Brn  Pot 

Stm  Rice 

Brn  Grvy 

Bacon 

Mash  Pot 

Mash  Pot 

Saus  Patty 

Stm  Grn  Bns 

Stm  Rice 

Crm  Beef 

Stm  Asparagus 

Noodles 

Bol ogna 

Cake 

Carrots 

Pancakes 

L/O  Ch 1 x 

Caul  1 f 1 ower 

Waffles 

L/0  Corn 

L/0  Pork  Adobo 

Hrd  Boll  Egg 

Potato  Salad 

L/O  Corn 

Scrambled  Eggs 

Macaroni  Salad 

Carrot  &  Raisin  Salad 

Hot  Maple  Syrup 

Cottage  Cheese  W/  Fruit 

Potato  Salad 

Peanut  Butter 

Jellied  Fruit  Salad 

Macaroni  Salad 

Apple  Sauce 

Mixed  Fruit  Salad 

Cottage  Cheese  W/  Fruit 

Cottage  Cheese 

Shredded  Lettuce 

Jellied  Fruit  Salad 

Cnd  Peaches 

Chopped  Hard  Cooked  Eggs 

Cole  Slaw  W/  Creamy  Dress. 

Cnd  Pears 

Olives  (Green  &  Black) 

Mixed  Fruit  Salad 

Cnd  Pineapple 

Pickles  (Sweet  &  Dill) 

Shredded  Lettuce 

Raisins 

Chow  Mein  Noodles 

Chopped  Hard  Cooked  Eggs 

Orange  Juice 

Mushrooms 

Olives  (Green  &  Black) 

Grape  Juice 

Cheese,  Cubes 

Pickles  (Sweet  &  Dill) 

Raisin  Bran 

Bacon  Bits 

Chow  Mein  Noodles 

Rice  Krl spies 

Sliced  Cucumbers 

Mushrooms 

Corn  Flakes 

Sliced  Onion 

Cheese,  Cubes 

Honey 

Tomato  Wedges 

Bacon  Bits 

Jam/Jel 1 y 

Shredded  Carrots 

S1 1 ced  Cucumbers 

Asst  Fresh  Fruit 

Asst  Dressings 

S1 1 ced  Onion 

Skim  Milk 

Asst  Lo-cal  Dressings 

Tomato  Wedges 

2%  White  Milk 

Sal  tl nes 

Shredded  Carrots 

2%  Chocolate  Milk 

Asst  Fresh  Fruit 

Asst  Dressings 

Low  Fat  iogurt 

Kool al d 

Asst  Lo-cal  Dressings 

Asst  Bread 

Iced  Tea 

Sa 1 t 1 nes 

Margarine  Patties 

Sodas 

Asst  Fresh  Fruit 

Coffee/Tea 

Skim  Mi  1 k 

Kool a  1  a 

Condiments 

2%  White  Milk 

Iced  Tea 

Herb  Mix. 

2%  Chocolate  Milk 
Coffee/Tea 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

Sodas 

Skim  Milk 

2%  White  Milk 

2%  Chocolate  Milk 

Coffee/Tea 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

L/0 


Left  Over 
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DAY  5 


Dining  Faci 1 i ty  Menu 


Breakfast 

Lunch 

D1  nner 

T  oast 

Chi  1  i 

Yan  Pot  Roast 

Oatmeal 

Ham  Steaks 

Roast  Turkey 

Grits 

Fr  Fr  Fish 

Cranberry  Sauce 

Bacon 

Stm  Pot 

Brn  Grvy 

Saus  Patty 

Rice 

Sea  Noodles 

Crm  Beef 

Corn 

R1  ce 

Grl  Bologna 

Wax  Beans 

Stm  Spinach 

Pancakes 

Cake 

Savory  Beans 

French  Toast 

Potato  Salad 

L/0  Ham  Steak 

Hrd  Boi 1  Egg 

Macaroni  Salad 

L/O  Stm  Pot 

Cheese  Omelet 

Cottage  Cheese  W/  Fruit 

L/0  Corn 

Scrambled  Eggs 

Cole  Slaw  W /  Creamy  Dress. 

Carrot  &  Raisin  Salad 

Hot  Maple  Syrup 

3  Bean  Salad 

Potato  Salad 

Peanut  Butter 

Shredded  Lettuce 

Macaroni  Salad 

Apple  Sauce 

Chopped  Hard  Cooked  Eggs 

Cottage  Cheese  W /  Fruit 

Cottage  Cheese 

Olives  (Green  &  Black) 

Jellied  Fruit  Salad 

Cnd  Peaches 

Pickles  (Sweet  &  Dill ) 

Cole  Slaw  W/  Creamy  Dress. 

Cnd  Pears 

Chow  Mein  Noodles 

3  Bean  Salad 

Cnd  Pineapple 

Mushrooms 

Mixed  Fruit  Salad 

Raisins 

Cheese,  Cubes 

Shredded  Lettuce 

Orange  Juice 

Bacon  Bits 

Chopped  Hard  Cooked  Eggs 

Grape  Juice 

SI  Iced  Cucumbers 

Olives  (Green  &  Black 

Raisin  Bran 

Sliced  Onion 

Pickles  (Sweet  &  Dill ) 

Rice  Krlspies 

Tomato  Wedges 

Chow  Mein  Noodles 

Corn  Flakes 

Shredded  Carrots 

Mushrooms 

Honey 

Asst  Dressings 

Cheese,  Cubes 

Jam/ Jel ly 

Asst  Lo-cal  Dressings 

Bacon  Bits 

Asst  Fresh  Fruit 

Sal  tines 

Sliced  Cucumbers 

Skim  Milk 

Asst  Fresh  Fruit 

Sliced  Onion 

2%  White  Milk 

Koolald 

Tomato  Wedges 

2%  Chocolate  Milk 

Ice  Tea 

Shredded  Carrots 

Low  Fat  Yogurt 

Sodas 

Asst  Dressings 

Asst  Bread 

Skim  Milk 

Asst  Lo-cal  Dressings 

Margarine  Patties 

2%  White  Milk 

Sal tl nes 

Coffee/Tea 

2%  Chocolate  Ml  1 k 

Asst  Fresh  Fruit 

Condiments 

Coffee/Tea 

Koolald 

Herb  Mix. 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

T  ^  o  T  a  a 

1  w  V>U  1  vu 

Sodas 

Skim  Ml  1 k 

2%  White  Milk 

2%  Chocolate  Milk 
Coffee/Tea 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

L/0  =  Left  Over  217 


Dining  Facl 1 1 ty  Menu 

DAY  6 


Breakfast 

Lunch 

Dinner 

Oatmeal 

Grilled  Steak 

Boiled  Dinner 

Toast 

Bkd  Chicken 

Span  Beef  Pat 

Grits 

Brn  Grvy 

Brn  Grvy 

Hsh  Brn  Pot 

Stm  Rice 

Stm  Rice 

Bacon 

Mash  Pot 

Mash  Pot 

Saus  Patty 

Stm  Carrots 

Stm  Peas 

Crm  Beef 

Stm  Lima  8eans 

Stm  Broccoli 

Bologna 

Cake 

Corn 

Pancakes 

Carrot  &  Raisin  Salad 

L/0  Steak 

Waffles 

Potato  Salad 

Carrot  &  Raisin  Salad 

Hrd  Boll  Egg 

Macaroni  Salad 

Potato  Salad 

Cheese  Omelet 

Cottage  Cheese  W/  Fruit 

Macaroni  Salad 

Scrambled  Eggs 

Jel lied  Fruit  Salad 

Cottage  Cheese  W/  Fruit 

Hot  Maple  Syrup 

Cole  Slaw  W /  Creamy  Dress. 

Jel 1  led  Fruit  Salad 

Peanut  Butter 

Mixed  Fruit  Salad 

Cole  Slaw  W/  Creamy  Dress. 

Apple  Sauce 

Shredded  Lettuce 

Mixed  Fruit  Salad 

Cottage  Cheese 

Chopped  Hard  Cooked  Eggs 

Shredded  Lettuce 

Cnd  Peaches 

01  Ives  (Green  &  Black) 

Chopped  Hard  Cooked  Eggs 

Cnd  Pears 

Pickles  (Sweet  &  Dill) 

01  Ives  (Green  &  Black) 

Cnd  Pineapple 

Chow  Mein  Noodles 

Pickles  (Sweet  &  Dill) 

Raisins 

Mushrooms 

Chow  Mein  Noodles 

Orange  Juice 

Cheese,  Cubes 

Mushrooms 

Grape  Juice 

Bacon  Bits 

Cheese, Cubes 

Raisin  Bran 

S1 1 ced  Cucumbers 

Bacon  Bits 

Rice  Krl spl es 

S1 1 ced  Onion 

S1 1  ced  Cucumbers 

Corn  Flakes 

Tomato  Wedges 

SI  1 ced  Onion 

Honey 

Shredded  Carrots 

Tomato  Wedges 

Jam/Jel ly 

Asst  Dressings 

Shredded  Carrots 

Asst  Fresh  Fruit 

Asst  Lo-cal  Dressings 

Asst  Dressings 

Skim  Milk 

Sal  tines 

Asst  Lo-cal  Dressings 

2%  White  Milk 

Asst  Fresh  Fruit 

Sal tl nes 

2%  Chocolate  Milk 

Kool al d 

Asst  Fresh  Fruit 

Low  Fat  Yogurt 

Iced  Tea 

Kool ai d 

Asst  Bread 

Sodas 

Iced  Tea 

Margarine  Patties 

Skim  Milk 

Sodas 

Coffee/Tea 

2%  White  Milk 

Skim  Milk 

Condiments 

2%  Chocol ate  Ml  1 k 

2%  White  Milk 

Herb  Mix. 

Coffee/Tea 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

Chocolate  Milk 

Coffee/Tea 

Cocoa 

Low  Fat  Yogurt 

Asst  Bread 

Margarine  Patties 

Herb  Mix. 

Condiments 

I/O  »  Left  Over 
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Dining  Facl 1 i ty  Menu 

DAY  7 


Breakfast 

Lunch 

Dinner 

Toast 

Veal  Patty 

Beef  Cubes 

Oatmeal 

Brs  Pork  Chop 

Veal  Patty 

Grits 

Ovn  Brn  Pot 

Roast  Turkey 

Bacon 

Rice  Pi  1 af 

Cranberry  Sauce 

Saus  Patty 

Brussel  Sprt 

Chix  Grvy 

Crm  Beef 

Stm  Mix  Veg 

Mash  Pot 

Bologna 

Corn 

Stm  Noodles 

Polish  Saus 

Cake 

Stm  Carrots 

Waffles 

L/0  Carrots 

Stm  Spinach 

Pancakes 

Carrot  &  Raisin  Salad 

L/0  Pork  Chop 

French  Toast 

Potato  Salad 

L/0  Rice  PI  1 af 

Hrd  Boil  Egg 

Macaroni  Salad 

Carrot  &  Raisin  Salad 

Cheese  Omelet 

Cottage  Cheese  W /  Fruit 

Potato  Salad 

Scrambled  Eggs 

Jellied  Fruit  Salad 

Macaroni  Salad 

Hot  Maple  Syrup 

Cole  Slaw  W /  Creamy  Dress. 

Cottage  Cheese  W /  Fruit 

Peanut  Butter 

Mixed  Fruit  Salad 

Jel 1  led  Frul t  Sal  ad 

Apple  Sauce 

Shredded  Lettuce 

Cole  Slaw  W /  Creamy  Dress 

Cottage  Cheese 

Chopped  Hard  Cooked  Eggs 

Shredded  Lettuce 

Cnd  Peaches 

Olives  (Green  &  Black ) 

Chopped  Hard  Cooked  Eggs 

Cnd  Pears 

Pickles  (Sweet  &  Dill) 

Olives  (Green  &  Black) 

Cnd  Pineapple 

Chow  Mein  Noodles 

Pickles  (Sweet  &  Dill) 

Rai sins 

Mushrooms 

Chow  Mein  Noodles 

Orange  Juice 

Cheese,  Cubes 

Mushrooms 

Grape  Juice 

Bacon  Bits 

Cheese,  Cubes 

Raisin  Bran 

Si  1 ced  Cucumbers 

Bacon  Bits 

Rice  Kr 1 s p 1 es 

S1 1 ced  Onion 

S1 1 ced  Cucumbers 

Corn  Flakes 

Tomato  Wedges 

SI  Iced  Onion 

Honey 

Shredded  Carrots 

Tomato  Wedges 

Jam/Jel ly 

Asst  Dressings 

Shredded  Carrots 

Asst  Fresh  Fruit 

Asst  Lo-cal  Dressings 

Asst  Dressings 

Skim  Milk 

Sa 1  tines 

Asst  Lo-cal  Dressings 

2%  White  Milk 

Asst  Fresh  Fruit 

Sal  tines 

2 %  Chocolate  Milk 

Koolald 

Asst  Fresh  Fruit 

Low  Fat  Yogurt 

Iced  Tea 

Koolald 

Asst  Bread 

Sodas 

Iced  Tea 

Margarine  Patties 

Skim  Milk 

Sodas 

Coffee/Tea 

2%  White  Milk 

Skim  Milk 

Cocoa 

2%  Chocolate  Milk 

2%  White  Milk 

Condiments 

Coffee/Tea 

2%  Chocolate  Milk 

Herb  Mix 

Cocoa 

Coffee/Tea 

Low  Fat  Yogurt 

Cocoa 

Asst  Bread 

Low  Fat  Yogurt 

Margarine  Patties 

Asst  Bread 

Herb  Mix. 

Margarine  Patties 

Condiments 

Herb  Mix. 

Condiments 

L/0  =  Left  Over 
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APPENDIX  L  -  FIELD  MENU 


! 
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Field  Menus 
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The  study  menus  (dining  facility  and  field)  were  analyzed  separately.  The 
analysis  of  the  dining  facility  menu  represents  the  mean  daily  nutrients 
available  at  three  meals  per  day  for  seven  days.  The  analysis  of  the  field  menu 
for  the  Individual  meals  represents  the  mean  nutrients  available  at  the  three 
breakfasts,  three  dinners,  and  six  lunches  served  in  the  field.  While  no  one 
subject  ate  all  three  meals  in  the  field  on  a  given  day,  the  field  menu  was 
analyzed  for  daily  means  for  comparison  purposes.  This  analysis  for  daily  means 
was  based  on  data  for  the  two  days  when  all  three  meals  were  served  in  the 
field.  This  is  the  first  garrison  dining  facility  study  that  has  provided 
information  on  the  composition  of  the  menu  in  addition  to  dietary  intake  data, 
so  that  comparisons  could  be  made  between  what  is  available  and  what  is  eaten. 

Table  M-l  presents  the  mean  nutritive  values  of  the  study  menu  for  the  seven 
days  of  the  study  period.  The  study  menu  analysis  was  based  on  a  calculated 
average  food  item  from  each  menu  category  where  only  one  choice  was  allowed, 
plus  one  serving  of  all  additional  items  that  were  served  without  restriction. 
Thus,  the  study  menu  represents  foods  that  the  trainees  could  have  taken.  The 
study  menu  analysis  generated  nutrient  values  which  were  high  in  relation  to 
requirements  or  actual  dietary  intakes.  Sufficient  foods  and  variety  were 
available  to  meet  the  MRDA  and  at  least  twice  as  many  nutrients  that  a  soldier 
doing  heavy  work  would  need.  These  values  reflected  the  large  quantity  and 
variety  of  food  items  offered  and  would  be  more  than  one  person  would  reasonably 
be  expected  to  select  or  consume. 
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Table  M-l.  Mean  Nutrient  Value  of  the  Study  Menua 


Nb 

ENERGY 

(kcal) 

CARBO¬ 

HYDRATE 

(g) 

PROTEIN 

(g) 

FAT 

(g) 

CHOLES¬ 

TEROL 

(mg) 

I  DINING  FACILITY 

Breakfast 

7 

2397 

347 

83 

81 

552 

Lunch 

7 

2515 

290 

94 

115 

375 

Dinner 

7 

2544 

297 

89 

118 

372 

Total  For  Day 

7 

7456 

934 

267 

314 

1299 

MASTER  MENUC 

4079 

129 

158 

1  FIELD 

H  Breakfast 

3 

1341 

202 

35 

45 

574 

g  Lunch 

6 

1187 

136 

44 

55 

233 

%  Dinner 

3 

1076 

129 

32 

50 

200 

H  Total  For  Day^ 

2 

3654 

466 

117 

153 

1036 

| 

SODIUM 

POTAS¬ 

IRON 

CALCIUM 

PHOSPHORUS 

N 

(mg) 

SIUM  (mg) 

(mg) 

(mg) 

(mg) 

1  DINING  FACILITY 

I  Breakfast 

7 

3612 

3028 

25 

1256 

1539 

|  Lunch 

7 

4557 

3239 

13 

1242 

1595 

3  Dinner 

7 

4739 

3304 

13 

1300 

1616 

I  Total  For  Day 

7 

12908 

9571 

50 

3798 

4749 

1  MASTER  MENUC 

22 

2015 

|  FIELD 

1  Breakfast 

3 

2041 

1278 

20 

389 

545 

■  Lunch 

6 

2681 

1625 

8 

224 

558 

b  Dinner 

3 

2554 

1510 

8 

232 

518 

1  Total  For  Day^ 

2 

7129 

4514 

37 

853 

1670 

1 

jg  eStudy  menu  obtained  by 

averaging 

like  food  items  in 

categories  where 

only  one 

1  serving  would  be 

expected. 

ft  bN  indicates  the 

number 

of  meals  < 

or  days  upon 

which 

the  analyses  were 

based. 

H  cRefer  to  reference  3. 

S  ^Total  For  Day  menu  for 

the  field 

based  on  the 

two  days  for  which  data  for  three 

P  meals  were  available. 
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When  the  dining  facility  and  field  menus  were  analyzed  for  calories  from 
protein,  fat,  and  carbohydrate  as  a  percent  of  total  available  energy  (%PRO, 
%FAT,  and  %CHO,  respectively),  the  results  were  generally  similar  for  the  two 
menus  (Table  M-2).  The  %FAT  provided  by  the  dining  facility  or  field  menu  was 
less  at  breakfast  than  at  the  lunch  or  dinner  meals.  The  total  %FAT  provided 
by  the  menu  was  a  little  greater  than  the  35%  fat  recommended  for  dietary 
intake  in  AR  AO-25.  Available  carbohydrate  in  the  dining  facility  and  field 
menu  was  greater  at  breakfast  than  at  lunch  or  dinner  but  the  total  for  the 
day  met  the  50-55XCHO  recommended  in  the  MRDAs .  The  %PR0  provided  by  the 


Table  M-2.  Caloric  Distribution 
Study  Menu®. 

of  Protein, 

Fat,  and 

Carbohydrate  in  the 

XPRQTEIN 

XFAT 

%CARB0HYDRATE 

DINING  FACILITY 

Breakfast 

13.9 

30.3 

57.9 

Lunch 

15.0 

41.2 

46.2 

Dinner 

1A.0 

41.8 

46.7 

Total  For  Day 

14.3 

37.9 

50.1 

FIELD 

Breakfast 

10.5 

30.4 

60.3 

Lunch 

1A.7 

41.4 

45.7 

Dinner 

11.9 

42.0 

48.0 

Total  For  Day*3 

12.8 

37.7 

51.1 

aSt.udy  menu  obtained  by  averaging  like  food  items  in  categories  where  only  one 
serving  would  be  expected. 

^Total  For  Day  menu  for  the  field  bated  on  the  two  days  for  which  data  for  three 
meals  were  available. 


field  menus  was  lower  than  the  dining  facility  menus  since  no  dairy  products 
were  served  in  the  field.  The  trainees  were  offered  an  opportunity  to  select 
a  well-balanced  diet  from  the  dining  facility  and  field  menus. 

Since  the  menu  analysis  yielded  nutrient  values  greater  than  one  person 
could  be  expected  to  select  or  consume,  a  nutrient  to  energy  ratio  or  Nutrient 
Density  Index  (NDI)  was  calculated  (nutrient/ 1000  kcal)  for  further  comparison 
and  discussion.  The  mean  NDI  for  selected  nutrients  provided  by  the  study 
menus  are  presented  in  Table  M-3. 

Compared  with  the  NDI  guidelines  for  a  Military  Menu  in  AR  40-25,  the  mean 
available  nutrients  provided  by  the  dining  facility  menu  were  adequate  for  all 
vitamins  and  minerals  analyzed  (45).  The  iron  density  at  lunch  and  dix.ner  was 
below  the  guideline  of  6.0  mg/1000  kcal;  however,  adequate  Iron  was  available 
for  the  entire  day  due  to  the  large  iron  NDI  at  breakfast  (Table  M-3).  Grains 
provided  54X  of  the  daily  mean  Iron,  with  breakfast  grain  products  alone 
contributing  38Z.  Iron  fortification  of  cereals  and  breads  was  responsible 
for  the  large  amount  of  iron  available  at  breakfast.  Vitamin  Bg,  folate, 
pantothenic  acid,  biotin,  magnesium,  and  zinc  analyses  were  not  performed 
since  the  food  composition  data  for  these  nutrients  were  Incomplete. 

The  mean  NDIs  of  the  field  menu  are  presented  in  (Table  M-3).  The  field 
menu  was  significantly  deficient  in  calcium  since  dairy  products  were  not 
served  in  the  field.  The  average  daily  field  menu  provided  223  mg 
calcium/ 1000  kcal  versus  the  guideline  of  333  mg/ 1000  kcal.  The  average  field 
lunch  provided  only  171  mg  calcium/ 1000  kcal.  This  would  be  crucial  If  all 
meals  were  eaten  in  the  field  where  dairy  products  were  not  served;  however, 
the  basic  trainees  generally  ate  one  meal  in  the  dining  facility  where  they 


Table  M~3.  Mean  Nutrient  Density  Indices  of  the  Study  Menua. 
(Unit  per  1000  Calories). 


PROTEIN 

CHOLES- 

SODIUM 

IRON 

CALCIUM 

Nb 

(g) 

TEROL  (mg) 

(mg) 

(mg) 

(mg) 

DINING  FACILITY 

Breakfast 

7 

35 

230 

1507 

10.3 

524 

Lunch 

7 

38 

149 

1814 

5.1* 

494 

Dinner 

7 

35 

146 

1863 

5.0* 

511 

Total  For  Day 

7 

36 

174 

1732 

6.7 

509 

FIELD 

Breakfast 

3 

26* 

430 

1522 

15.0 

?  82* 

Lunch 

6 

37 

195 

2270 

7.1 

171* 

Dinner 

3 

30* 

185 

2377 

7.6 

243* 

Total  For  Dayd 

2 

32* 

284 

1952 

7.3 

223* 

AR  40-25 

33 

1700 

6.0 

333 

VIT.  A 

THIAMIN 

VIT.  B2 

NIACIN 

VIT.  B12 

ASCORBIC 

N 

(meg) 

(mg) 

(mg) 

(mg) 

(meg) 

ACID  (mg) 

DINING  FACILITY 

Breakfast 

7 

319 

1.0 

1.2 

11.4 

2.0 

59 

Lunch 

7 

951 

0.6 

0.8 

8.5 

1.6 

34 

Dinner 

7 

1272 

0.5 

0.8 

8.2 

1.5 

37 

Total  For  Day 

7 

857 

0.7 

1.0 

9.3 

1.7 

43 

FIELD 

Breakfast 

3 

269* 

1.2 

1.1 

11.0 

1.4 

94 

Lunch 

6 

1484 

0.7 

0.7 

10.3 

0.9 

56 

Dinner 

3 

2143 

0.7 

0.7 

9.3 

0.8 

64 

Total  For  Day^ 

2 

1316 

0.9 

0.8 

10.4 

1.1 

71 

AR  40-25 

333 

0.5 

0.6 

6.7 

25 

aStudy  menu  obtained  by  averaging  like  food  items  in  categories  where  only  one 
serving  would  be  expected. 

bN  Indicates  the  number  of  meals  or  days  upon  which  the  analyses  were  based. 
cAmerican  Heart  Association  recommendations  <100mg  cholesterol  per  1000  kcal. 
^Total  For  Day  for  the  field  menu  is  based  on  the  two  days  for  which  data  for 
three  meals  were  available. 

*Did  not  meet  nutrient  density  guidelines  specified  in  AR  40-25. 
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had  access  to  dairy  products.  Although  a  nutrient  density  index  for  vitamin 
b12  is  not  specified  in  AR  40-25,  calculating  an  index  from  the  MRDA  yields  a 
nutrient  density  guideline  of  0.94  meg/ 1000  kcal,  if  using  the  higher  calorie 
allowance  for  males,  or  1.25  meg/ 1000  kcal  based  on  the  lower  caloric 
requirements  of  women.  The  average  field  lunch  and  dinner  menus  did  not 
approach  this  level,  again  because  of  the  lack  of  dairy  products.  Regarding 
most  of  the  other  nutrients,  the  field  menu  was  more  nutrient  dense.  Fewer 
choices  and  fewer  extra  foods  sent  to  the  field  were  reasons  for  the  higher 
nutrient  density  of  the  field  menu.  Cakes  and  other  less  nutrient  dense  foods 
which  would  have  increased  the  total  number  of  calories  without  increasing 
other  nutrients  proportionately  were  not  served  in  the  field. 

The  major  food  group  of  meats/entrees  contributed  the  greatest  percent  of 
fat  to  the  dining  facility  menu  (Table  M-4).  Meats  provided  24.4%  of  the 
available  total  fat  calories,  ranging  from  20.8%  to  27.8%.  Breakfast  meats 
alone  provided  8.3  percent  of  the  fat  in  the  daily  menu.  The  percent  fat 
contribution  of  the  meat /entree  food  group  for  the  field  menu  increased  to 
43.1%  (range  41.3  to  44.7  percent)  because  dairy  products,  fat-based  salads, 
and  desserts  were  not  offered  in  the  field,  and  therefore,  the  fat  content  of 
meat  was  a  major  contributor  to  total  available  energy.  The  next  greatest  fat 
source  was  peanut  butter  (legume  food  group),  which  provided  almost  19%  of  the 
total  available  fat  calories  in  the  dining  facility  menu  (Table  M-5).  Peanut 
butter  was  not  sent  to  the  field. 
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trace  amount  of  contribution 


Table  M-5  (cont).  Mean  Percent  of  Nutrients  Supplied  by  the  Major  Food  Groups  (FIELD  MENU). 


i 


Dairy  products  were  another  major  source  of  fat  in  the  dining  facility 
menu  (Table  M-4).  Almost  16%  percent  of  fat  calories  were  from  the  dairy 
group.  In  contrast  to  the  Master  Menu  and  Armed  Forces  Recipes,  2%  low  fat 
milk  was  the  sole  milk  source  in  prepared  recipes  instead  of  nonfat  dried 
milk.  While  this  difference  may  have  increased  the  total  fat  provided  by  the 
study  menu,  the  overall  effect  is  unknown.  Together  the  dairy  and  meat/entree 
food  groups  provided  at  least  36%  of  the  total  fat  calories  in  the  dining 
facility  menu  in  the  form  of  animal  fats. 

The  mean  NDI  for  cholesterol  was  174  mg/1000  kcal,  which  is  74%  higher 
than  the  American  Heart  Association  recommendation  (Table  li-3).  The  field 
menu  provided  almost  3  times  the  recommended  level,  with  most  of  the 
cholesterol  being  consumed  at  breakfast.  Breakfast  moats  provided  37%  of  the 
mean  daily  available  cholesterol  probably  because  eggs  were  included  in  the 
breakfast  meat  category. 

Limitations  of  the  nutrient  data  base  precluded  analysis  of  the  fatty  acid 
composition  of  the  study  menus.  However,  based  upon  the  major  sources  of 
available  dietary  fat,  an  assumption  may  be  made  that  the  study  menu  provided 
more  available  saturated  fatty  acids  than  polyunsaturated  fatty  acids.  This 
assumption  was  made  since  40.2%  of  available  dietary  fat  was  provided  by 
animal  sources  (Table  M-4)  and  animal  fats,  generally,  are  higher  in  saturated 
fatty  acids  than  plant  sources. 

Although  the  sodium  content  of  the  field  menu  was  about  5000  mg  less  than 
the  dining  facility  menu  (Table  M-l),  the  field  menu  was  more  sodium  dense 
when  expressed  as  mg/ 1000  kcal.  The  field  menu  averaged  1952  mg  sodium/ 1000 
kcal  compared  to  1731  mg/ 1000  kcal  in  the  dining  facility  menu  (Tables  M-4  and 


5).  The  Army  guideline  for  maximum  sodium  intake  is  1700  mg/ 1000  kcal.  Since 
the  foods  served  in  the  field  were  the  same  as  those  available  in  the  dining 
facility  and  no  extra  salt  was  added  to  the  food  before  service  in  the  field, 
the  sodium  density  was  probably  affected  by  the  foods  that  were  not  served  in 
the  field.  The  low  sodium,  high  calories  foods  such  as  cake,  salads,  etc. 
could  have  lowered  the  sodium  density.  The  dining  facility  menu,  as  served, 
would  have  provided  foods  that  would  have  met  the  MRDA  limitations  on  sodium 
as  long  as  no  extra  salt  was  added  to  the  food. 

Grains  and  meat  dishes  were  the  major  contributors  of  sodium  to  the  diet 
(Tables  M-4  and  M-5).  Due  to  their  aodium  density,  condiments  provided  15 
percent  of  the  mean  available  menu  sodium  while  providing  only  1.4  percent  of 
the  available  energy.  Food  items  categorized  as  condiments  included:  catsup, 
mustard,  pickles,  steak  sauce,  tartar  sauce,  Worcestershire  sauce,  and  salt. 
One  salt  packet  was  included  in  the  menu  analysis  for  each  meal.  Each  packet 
contained  approximately  one  sixth  of  a  teaepoon  of  salt,  contributing  a  total 
of  1200  mg  sodium  to  the  daily  menu. 

A  common  misconception  is  that  items  on  a  salad  bar  are  lower  calorie  or 
healthier  alternatives  to  other  foods.  While  this  may  be  true  if  proper 
selections  are  made,  many  salad  bar  items  are  relatively  high  in  calories, 
fat,  and/or  sodium.  Foods  such  as  eggs,  cheese,  peanut  butter,  and  olives, 
which  are  high  in  cholesterol,  sodium,  and/or  fat,  are  often  selected  over  the 
lower  calorie  and  lower  sodium  raw  vegetables .  Based  on  a  selection  of  one 
portion  of  every  lettuce  salad  item  (Table  M-6),  a  garden  salad  without 
dressing  could  total  354  kcal,  24  g  fat  (61  percent  of  calories)  and  966  mg 
sodium.  Adding  a  moderate  serving  of  two  tablespoons  of  a  regular  salad 


Table  M-6.  Macronutrient  and  Sodium  Content  of  Hypothetical  Lettuce  Salad. 


INGREDIENT 

PORTION 

ENERGY 

(kcal) 

CARBO¬ 

HYDRATE 

<g) 

PROTEIN 

(g) 

FAT 

(g) 

SODIUM 

(mg) 

Lettuce 

1  cup 

6 

1 

<1 

0 

4 

Cucumber 

3  slices 

2 

<1 

0 

0 

<1 

Carrots 

1  TBSP 

6 

2 

<1 

<1 

5 

Mushrooms 

1  TBSP 

2 

<1 

<1 

<1 

30 

Onion 

1.5  slice 

11 

2 

<1 

<1 

1 

Tomato 

Chow  Mein 

2  wedges 

5 

1 

<1 

<1 

2 

Noodles 

1  TBSP 

39 

5 

1 

2 

80 

Egg,  chopped 

1  TBSP 

36 

<1 

3 

3 

32 

Bacon  bits 

1  TBSP 

75 

0 

4 

6 

208 

Cheese 

1.2  oz 

144 

<1 

9 

12 

425 

Olive,  black 

1  each 

6 

<1 

<1 

1 

26 

Olive,  green 

1  each 

4 

0 

<1 

<1 

94 

Rickie,  dill 

1  chunk 

2 

<1 

<1 

<1 

193 

Pickle,  sweet 

1  chip 

15 

4 

<1 

<1 

71 

Total 

354 

16 

19 

24 

966 

Regular 

Salad  drsg 

2  TBSP 

162 

6 

<1 

16 

348 

Total  Salad 

516 

22  19 

40 

1314 

dressing,  a 

salad  could  contain 

516  kcal,  40  g  fat  and 

1314  mg 

sodium,  with 

70%  of  the  calories  coining  from  fat.  On  the  average,  other  fat-based  salads 
on  the  salad  bar  contained  37%  of  their  calories  from  fat,  ranging  from  19% 
fat  in  the  macaroni  salad  on  day  two  to  60%  of  calories  as  fat  in  the  coleslaw 
aerved  on  the  same  day.  The  fat-based  salads  contributed  118  kcal,  5  g  fat  and 
271  mg  sodium  to  the  average  dally  menu.  Therefore,  salads  can  contribute  to 
excess  fat  and  sodium  intakes.  Information  about  the  ingredients  in  salad 
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bars  should  be  Included  in  nutrition  education  programs,  with  emphasis  on 
consuming  the  fresh  vegetables  and  low  calorie  dressings.  However,  as 
discussed  before,  knowing  that  low  calorie  dressing  can  help  control  weight 
and  lower  fat  intake  and  actually  selecting  the  low  calorie  dressing  are  two 
different  things.  Developing  and  getting  the  customer  to  consume  lower 
calorie,  lower  sodium,  good  tasting  salads  and  dressings  might  present  a 
challenge  to  food  service  managers. 

Although  the  methods  used  to  analyze  the  study  menu  were  similar  to 
methods  used  by  the  Army  to  analyze  the  Master  Menu,  the  results  are 
dissimilar  (Table  M-l),  with  the  dining  facility  menu  providing  nearly  twice 
the  nutrients  of  the  Master  Menu.  Differences  in  the  nutrient  data  bases, 
recipe  coding  procedures  and  computer  analysis  programs  make  comparisons 
difficult.  The  Master  Menu  included  gravy  on  only  two  meals,  whereas  the 
garrison  dining  facility  served  gravy  at  ten  of  the  fourteen  lunches  and/or 
dinners.  The  Master  Menu  analysis  did  not  include  soft  drinks.  As  previously 
discussed,  2Z  low  fat  milk  was  used  in  recipe  preparation  at  the  Ft.  Jackson 
dining  facility,  whereas  nonfat  dry  milk  was  specified  in  the  Master  Menu. 

The  major  discrepancy  between  the  menus  was  in  the  salad  items.  All  salad 
dressings  on  the  Master  Menu  were  low  calorie,  either  Low  Calorie  Tomato 
Dressing  or  Zero  Dressing,  both  prepared  without  oils  or  other  fat  sources. 

The  nutrient  analysis  of  the  Master  Menu  was  based  on  an  average  of  two  salad 
choices,  whereas,  the  dining  facility  menu  provided  a  garden  salad  in  addition 
to  one  other  salad  from  the  salad  bar.  In  most  cases,  at  least  one  of  the 
Master  Menu  salads  was  a  relatively  low  calorie,  low  fat  vegetable  salad  or 
fruited  gelatin  salad.  The  aalad  bar  choices  at  Fort  Jackson  always  Included 
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fat-based  salads.  Additionally,  the  Master  Menu  analysis  is  an  average  of  30 
menu  days,  whereas  the  study  menu  included  only  7  days. 
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APPENDIX  N  -  VARIABILITY  IN  OBSERVED  RECIPES 
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If  recipes  were  prepared  exactly  according  to  instructions,  then  a  Recipe 
Specialist  would  not.  be  needed,  except  to  collect  data  on  the  type  of 
ingredients.  However,  variations  among  cooks  preparing  the  same  recipes  have 
been  observed.  Major  differences  in  recipe  preparation  were  noticed  in  the 
last  three  studies  that  have  been  conducted  by  USARIEM  in  garrison  dining 
facilities,  although  these  data  have  not  been  fully  analyzed  or  previously 
reported.  Recipes  which  were  observed  more  than  once  during  this  study  were 
compared  on  a  nutrient  per  100  gram  basis.  Table  N-l  shows  that  there  was  a 
wide  variation  between  recipes  [(maximum  -  minimum) /maximum]  x  100  for  caloric 
content.  The  variation  in  caloric  values  of  sets  of  recipes  ranged  from  a 
minimum  of  OX  for  French  Toast  to  a  maximum  of  88. 7X  for  Brown  Gravy,  The 
variation  between  recipes  was  as  large  as  96. 6X  for  sodium  in  Grits  (Table  N- 
2).  Ten  of  the  sixteen  recipes  had  variations  >50X  for  sodium.  Although  one 
of  i he  recipes  had  a  100X  variation  in  carbohydrate,  the  difference  was  less 
than  0.2  g  (Table  N-3),  which  is  minimal  in  terms  of  total  carbohydrate 
Intake.  In  regard  to  carbohydrate,  twelve  of  the  sixteen  recipes  had 
variations  <50Z,  which  indicates  that  most  cooks  were  careful  in  measuring 
carbohydrate  ingredients.  The  protein  variations  were  all  less  than  50X 
except  for  Brown  Gravy  with  80X  variation  but  the  differeirce  between  the 
minimum  and  maxiuium  was  only  1.2  g  (Table  N-4)  and  therefore  protein  sources 
in  recipes  were  measured  fairly  consistently. 

The  recipes  varied  widely  in  the  amount  of  fat  per  recipe,  with  the  fat 
content  of  the  Mashed  Potato,  Brown  Gravy,  and  Rice  recipes  varying  the  most 
at  94. 4X,  89. 2X,  and  86. 4X,  respectively  (Table  N-5).  These  recipes  were 
prepared  6-8  times  and  the  variations  reflected  the  cooking  styles  of  the 


different  cooks  and  the  availability  of  ingredients.  The  type  of  fat  used  in 
preparing  these  recipes  varied  just  as  widely  as  the  amount.  Depending  on  the 
availability  from  the  Troop  Issue  Support  Agency,  the  following  items  were 
used  interchangeably  as  the  source  of  fat  in  many  of  the  recipes:  corn  oil, 
margarine,  and  two  different  types  of  liquid  fr  ing  shortening.  The  margarine 
had  a  soybean  oil  base  and  the  liquid  shorte.  iug  was  a  soybean/cottonseed  oil 
blend . 

The  cholesterol  contents  varied  by  67. 4%  and  70.72  (Table  N-6)  for  the 
macaroni  and  potato  salads,  respectively.  These  two  salads  varied  so  widely 
because  of  the  variation  in  the  amount  of  hard  cooked  eggs  and  salad  dressing 
added  to  the  recipes.  The  amount  of  eggs  used  in  the  recipe  depended  on  the 
cook’s  use  of  eggs  as  a  garnish  and  on  the  availability  of  eggs.  Mashed 
potatoes  showed  a  1002  variation,  but  that  was  due  to  one  recipe  having  no 
cholesterol  and  the  other  having  2.2  mg  cholesterol  due  to  added  milk.  Most 
other  recipes  were  very  similar  in  cholesterol  contents. 

These  variations  between  recipes  would  cause  a  major  miscalculation  in 
nutrient  intakes  if  the  Recipe  Cards  were  used  "as  is"  or  if  the  second  and 
third  repetitions  of  the  recipe  preparation  were  not  observed  and  changes 
recorded.  In  most  instances  the  cooks  preparing  the  different  recipes  were 
using  the  recipe  cards.  Variations  were  due  to  errors  in  converting  recipe 
yields,  availability  of  ingredients,  differences  in  measurement  technique,  as 
well  as  how  closely  the  recipe  was  followed.  The  differences  indicate  that 
monitoring  recipe  preparation  is  essential  for  accurate  dietary  data.  This 
range  of  variability  was  not  unique  to  this  dining  facility  and  was  not 
indicative  of  poor  management  practices.  Although  never  analyzed,  recipe 


variations  in  other  garrison  dining  facilities  were  probably  similar  to  those 
in  the  present  study. 


Table  N-l.  Mean  Caloric  Values  and  Variation  for  100  gram  Portions  of 
Observed  Recipes. 


RECIPE 

N 

MEAN+SD 

(kcal) 

MINIMUM 

(kcal) 

MAXIMUM 

(kcal) 

VARIATION*1 

m 

Beef  Stew 

2 

112+21.9 

97 

127 

23.6 

Braised  Pork  Chops 

2 

359+  8.4 

353 

365 

3.3 

Brown  Gravy 

7 

76+39.8 

14 

124 

88.7 

Carrot  Raisin  Sid 

3 

149+22.0 

134 

175 

23.4 

Coleslaw 

4 

87+31.7 

55 

126 

56.3 

Creamed  Beef 

5 

146+  9.8 

133 

157 

15.3 

French  Toast 

2 

266+  0.1 

266 

266 

0.0 

Grits 

6 

45+10.4 

34 

60 

43.3 

Macaroni  Salad 

6 

134+17.9 

117 

165 

29.1 

Mashed  Potatoes 

8 

108+34.1 

66 

184 

64.1 

Noodles 

4 

156+12.7 

145 

174 

16.7 

Oatmeal 

2 

51+11.1 

43 

59 

27.1 

Oven  Brn  Potatoes 

2 

126+  7.8 

120 

131 

8.4 

Potato  Salad 

7 

124+12.9 

112 

143 

21.7 

Rice 

6 

112+  5.8 

107 

123 

13.0 

Roast  Turkey 

3 

160+  3.0 

157 

163 

3.7 

“Variation  (Z)  =  [(maximum  -  minimum) /maximum]  x  100 
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Table  N-2.  Mean  Values  and  Ranges  for  100  gram  Portions  of  Observed  Recipes 
for  the  Nutrient  SODIUM. 


RECIPE 

N 

MEAN+SD 

(mg/lOCg) 

MINIMUM 
(mg / lOOg) 

MAXIMUM 
(mg / lOOg) 

VARIATION6 

(%> 

Beef  Stew 

2 

277+  11.7 

268 

285 

6.0 

Braised  Fork  Chops 

2 

135+  34.0 

111 

159 

30.2 

Brown  Gravy 

7 

310+191.0 

114 

619 

81.6 

Carrot  Raisin  Sid 

3 

162+  18.6 

146 

182 

19.8 

Coleslaw 

4 

281+145.7 

76 

412 

81.6 

Creamed  Beef 

5 

386+138.0 

255 

616 

58.6 

French  Toast 

2 

512+  1.4 

511 

513 

0.4 

Grits 

6 

45+  33.9 

3 

87 

96.6 

Macaroni  Salad 

6 

359+350.5 

106 

1041 

89.8 

Mashed  Potatoes 

8 

249+157.2 

32 

468 

93.2 

Noodles 

4 

151+108.4 

29 

282 

89.7 

Oatmeal 

2 

68+  84.3 

8 

127 

93.7 

Oven  Brn  Potatoes 

2 

372+  98.5 

302 

442 

31.7 

Potato  Salad 

7 

194+102.2 

102 

385 

73.5 

Rice 

6 

508+186.8 

350 

814 

57.0 

Roast  Turkey 

3 

689+  24.1 

673 

717 

6.1 

Variation  (X)  -  [(maximum  -  minimum) /maximum]  x  100 


Table  N-3.  Mean  Values  and  Ranges  for  ICO  gram  Portions  of  Observed  Recipes 
for  the  Nutrient  CARBOHYDRATE. 


RECIPE 

N 

MEAN+SD 

(g/lOOg) 

MINIMUM 

(g/100g) 

MAXIMUM 

(g/100g) 

VARIATION® 

(X) 

Beef  Stew 

2 

7.01-0.6 

6.5 

7.4 

12.2 

Braised  Pork  Chops 

2 

0. 1+0. 1 

0.0 

0.2 

100.0 

Brown  Gravy 

7 

5.5+2. 7 

1.1 

8.7 

87.4 

Carrot  Raisin  Sid 

3 

22.4+3.4 

19.6 

26.3 

25.5 

Coleslaw 

4 

10.6+3.9 

6.8 

14.0 

51.4 

Creamed  Beef 

5 

10.6+2.8 

7.3 

14.0 

47.9 

French  Toast 

2 

48.4+0.0 

48.4 

48.5 

0.2 

Grits 

6 

9. 6+2. 3 

7.2 

13.0 

44.6 

Macaroni  Salad 

6 

21.2+2.3 

18.9 

25.5 

25.9 

Mashed  Potatoes 

8 

20.4+5.0 

14.4 

31.7 

54.6 

Noodles 

4 

22.3+0.5 

21.6 

22.7 

4.8 

Oatmeal 

2 

8. 9+1. 9 

7.5 

10.2 

26.5 

Oven  Brn  Potatoes 

2 

19.5+1.0 

18.7 

20.2 

7.4 

Potato  Salad 

7 

18.5+0.8 

17.2 

19.4 

11.3 

Rice 

6 

23.2+0.4 

22.8 

24.0 

5.0 

Roast  Turkey 

3 

3. 1+0.0 

3.0 

3.1 

3.2 

“Variation  (Z)  “  [(maximum  -  minimum) /maximum]  x  10n 
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Table  N-4.  Mean  Values  and  Ranges  for  100  gram  Portions  of  Observed  Recipes 
for  the  Nutrient  PROTEIN. 


RECIPE 

N 

MEAN+SD 

(g/lOOg) 

MINIMUM 

(g/lOOg) 

MAXIMUM 

(g/100g) 

VARIATION* 

(X) 

Beef  Stew 

2 

12.6+1.7 

11.4 

13.7 

16.8 

Braised  Pork  Chops 

2 

29.0+0.5 

28.6 

29.4 

2.7 

Brown  Gravy 

7 

0.9+0. 4 

0.3 

1.5 

80.0 

Carrot  Raisin  Sid 

3 

1.6+0. 2 

1.3 

1.8 

27.8 

Coleslaw 

4 

1.2+0. 1 

1.1 

1.4 

21.4 

Creamed  Beef 

5 

9. 2+0. 9 

8.0 

10.1 

20.8 

French  Toast 

2 

8. 3+0.0 

8.3 

8.3 

0.0 

Grits 

6 

1. 1+0.2 

0.8 

1.4 

42.9 

Macaroni  Salad 

6 

3. 6+0. 4 

3.3 

4.5 

26.7 

Mashed  Potatoes 

8 

2. 4+0. 4 

1.7 

3.1 

45.2 

Noodles 

4 

3. 9+0.0 

3.8 

4.0 

5.0 

Oatmeal 

2 

1.7+0. 4 

1.5 

2.0 

25.0 

Oven  Brn  Potatoes 

2 

1.8+0. 2 

1.6 

1.9 

15.8 

Potato  Salad 

7 

2. 3+0. 4 

1.8 

2.9 

37.9 

Rice 

6 

2. 1+0.0 

2.0 

2.1 

4.8 

Roast  Turkey 

3 

21.2+0.1 

21.1 

21.3 

0.9 

•Variation  (Z)  -  [(maximum  -  minimum) /maximum]  x  100 
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Table  N-5.  Mean  Values  and  Ranges  for  100  gram  Portions  of  Observed  Recipes 
for  the  Nutrient  TOTAL  FAT. 


RECIPE 

N 

MEAN+SD 

(g/100g) 

MINIMUM 

(g/100g) 

MAXIMUM 

(g/ioog) 

VARIATION41 

(X) 

Beef  Stew 

2 

3.5+1. 4 

2.5 

4.5 

44.4 

Braised  Fork  Chops 

2 

26.1+1.2 

25.3 

27.0 

6.3 

Brown  Gravy 

7 

5.6+3. 1 

1.0 

9.3 

89.2 

Carrot  Raisin  Sid 

3 

6. 8+1.0 

6.1 

7.9 

22.8 

Coleslaw 

4 

4. 9+2. 2 

3.0 

8.0 

62.5 

Creamed  Beef 

5 

7. 4+0. 4 

6.8 

8.0 

15.0 

French  Toast 

2 

4. 0+0.0 

4.0 

4.0 

0.0 

Grits 

6 

0.2+0. 1 

0.1 

0.5 

0.8 

Macaroni  Salad 

0 

3. 8+1. 3 

2  •  0 

5.5 

63.6 

Mashed  Potatoes 

8 

2. 1+1.8 

0.3 

5.4 

94.4 

Noodles 

4 

5. 6  +  1. 7 

4.1 

7.9 

48. 1 

Oatmeal 

2 

1.0+0. 2 

0.8 

1.2 

33.3 

Oven  Brn  Potatoes 

2 

4. 8+0.4 

4.6 

5.1 

9.8 

Potato  Salad 

7 

4. 9+1.4 

3.4 

6.7 

49.3 

Rice 

6 

0 . 9 +0 . 7 

0.3 

2.2 

86.4 

Roast  Turkey 

3 

6 . 4+0 . 4 

6.0 

6.8 

11.8 

“Variation  (X)  «  [(maximum  -  minimum) /maximum]  x  100 
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Table  N-6.  Mean  Values  and  Ranges  for  100  gram  Portions  of  Observed  Recipes 
for  the  Nutrient  CHOLESTEROL. 


RECIPE 

N 

MEAN+SD 
(rag/ lOOg) 

MINIMUM 

(mg/lOOg) 

MAXIMUM 

(mg/lOOg) 

VARIATION* 

(1) 

Beef  Stew 

2 

35.0+  4.6 

31.7 

38.2 

17.0 

Bruised  Pork  Chops 

2 

105.4+  2.0 

103.9 

106.8 

2.7 

Brown  Gravy 

7 

0.0 

0.0 

0.0 

0.0 

Carrot  Raisin  Sid 

3 

6.2+  1.1 

5.1 

7.4 

31.1 

Coleslaw 

4 

4.1+  1.5 

2.8 

6.1 

54.1 

Creamed  Beef 

5 

19.8+  2.6 

16.5 

23.5 

29.8 

French  Toast 

2 

5.4+  0.0 

5.4 

5 . 4 

0.0 

Grits 

6 

0.0 

0.0 

0.0 

0.0 

Macaroni  Salad 

6 

40.8+15.0 

18.9 

58.0 

67.4 

Mashed  Potatoes 

8 

1.0+  0.7 

0.0 

2.2 

100.0 

Noodles 

4 

29.6+  0.6 

28.8 

30.2 

4.6 

Oatmeal 

2 

0.0 

0.0 

0.0 

0.0 

Oven  Brn  Potatoes 

2 

0.0 

0.0 

0.0 

0.0 

Potato  Salad 

7 

44.2+17.7 

22.6 

77.1 

70.7 

Rice 

6 

0.0 

0.0 

0.0 

0.0 

Roast  Turkey 

3 

52.6+  0.2 

52.4 

52.9 

0.9 

Variation  (%)  ■  [(maximum  -  minimum) /maximum]  x  100 
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APPENDIX  0  -  COMPARISON  OP  DIETARY  INTAKES 
IN  THE  FIELD  AND  THE  DINING  FACILITY 
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Each  company  commander  was  given  the  option  of  feeding  soldiers  in  the 
field  if  the  time  required  to  transport  trainees  back  to  the  dining  facility 
would  adversely  affect  the  training  schedule.  A  total  of  1379  (812)  of  the 
meals  were  eaten  in  the  dining  facility  and  263  (162)  in  the  field  (Table  30). 
The  proportion  of  meals  eaten  in  the  dining  facility  was  important  when 
analyzing  basic  trainee  food  consumption ,  since  nutrient  intakes  differed 
greatly  depending  upon  the  feeding  location. 

This  study  was  conducted  at  the  beginning  of  the  training  cycle.  As  the 
trainees  progress  through  the  training  cycle,  more  time  is  spent  at  the  field 
training  sites.  Although  the  feeding  and  training  schedules  were  not 
available  for  this  later  time  period,  the  battalion  commander  indicated  that  a 
greater  number  of  meals  are  served  at  the  end  of  the  training  cycle.  The 
overall  effect  of  eating  more  meals  in  the  field  on  dietary  intakes  cannot  be 
estimated,  but  should  be  considered  when  attempting  to  extend  the  results  of 
this  study  to  the  entire  basic  training  cycle.  The  lower  caloric  and  calcium 
content  of  the  field  menu  could  result  in  inadequate  intakes  if  eaten  for 
extended  periods. 

Comparisons  of  dietary  Intakes  in  the  dining  facility  and  field  were 
possible  for  14  meals.  Overall  energy  intakes  were  lower  for  the  males  and 
females  eating  in  the  field  than  in  the  dining  facility  (Table  0-1).  At  the 
dinner  meals  of  days  6  and  7  the  energy  intakes  for  the  field  meal3  were 
larger  than  for  the  dining  facility,  but  this  could  be  explained  by  the 
service  of  higher  calorie  meats  in  the  field  on  those  days.  The  service  of 
high  fat  corned  beef  in  the  field  vs.  the  lower  calorie  Spanish  beef  and  steak 
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Table  0-1.  Comparison  of  Mean  Energy  (kcal)  Intake  by  Location. 


GENDER 

MEAL 

DAY 

LOCATION 

N 

KCAL 

(Mean*SD) 

Male 

B 

2 

Dining  Facility 

32 

1072*289 

Field 

9 

847*356 

Male 

B 

6 

Dining  Facility 

30 

1177*401 

it 

Field 

10 

752*182 

Male 

B 

7 

Dining  Facility 

30 

1141*335 

Field 

9 

1137*157 

Male 

L 

2 

Dining  Facility 

21 

1105*381 

it 

Field 

19 

879*224 

Female 

L 

3 

Dining  Facility 

24 

1007*309 

it 

Field 

16 

809*193 

Male 

L 

5 

Dining  Facility 

27 

962*318 

it 

Field 

10 

711*244 

Female 

L 

5 

Dining  Facility 

9 

671*135 

Field 

28 

636*128 

Male 

L 

6 

Dining  Facility 

12 

1190*293 

Field 

19 

1043*190 

Female 

L 

6 

Dining  Facility 

17 

1082*310 

it 

Field 

20 

816*104 

Male 

L 

7 

Dining  Facility 

21 

1095*251 

it 

Field 

19 

890*137 

Female 

L 

7 

Dining  Facility 

6 

1069*133 

it 

Field 

31 

856*171 

Male 

D 

4 

Dining  Facility 

31 

1012*272 

Field 

9 

923*213 

Male 

D 

6 

Dining  Facility 

30 

1083*334 

Field 

9 

1114*208 

Female 

D 

7 

Dining  Facility 

22 

879*220 

Field 

17 

934*215 

SD=Standard  Deviation 
^Significant  at  p<0.05  level 
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in  the  dining  facility  may  have  accounted  for  the  difference  in  caloriea  on 
day  6 . 

The  same  reason  probably  applies  to  day  7  when  roast  turkey  was  served  in  the 
dining  facility  and  the  higher  calorie  beef  with  noodles  In  the  field. 
Statistical  analysis  by  independent  t-test  determined  that  energy  intake  was 
significantly  different  for  seven  of  the  fourteen  meals  available  for 
comparison  (Table  0-1). 

Unfortunately,  field  intakes  for  the  total  day  could  not.  be  analyzed  since 
all  subjects  ate  at  least  one  meal  per  day  in  the  dining  facility.  Analysis 
of  the  individual  meal  intakes  indicated  that  the  %FAT  and  XPRQ  were  less  in 
the  field  compared  to  the  dining  facility,  with  carbohydrate  calories 
contributing  more  to  energy  intake  (Table  0-2).  This  difference  was  probably 
related  to  the  lack  of  dairy  products  and  the  use  of  a  high  carbohydrate  Kool- 
Aid  type  drink  as  the  major  beverage  in  the  field.  Although  the  distribution 
of  calories  recommended  in  the  MRDA  is  usually  intended  for  the  entire  day,  a 
comparison  of  mealt  to  the  MRDA  showed  that  the  XCIIO  for  the  separate  dining 
facility  meals  were  generally  lower  than  the  recommended  50-55%  while  the 
field  meals  were  within  the  range.  In  general  the  XFAT  was  lower  than  the  35% 
recommended  in  the  MRDA  for  the  breakfast  and  lunch  meals. 
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Table  0-2.  Percent  Contributions  of  Protein,  Fat,  and  Carbohydrate  to  the 
Mean  Energy  Intake  of  Meals  Eaten  in  the  Dining  Facility  and 
Field. 


%  OF  ENERGY  INTAKE  (±SD) 


GENDER 

MEAL 

LOCATION 

PROTEIN 

FAT 

CARBOHYDRATE 

Male 

B 

Dining  Facility 

13*2 

30*8 

59*10 

Field 

11*2 

29*7 

61*10 

Male 

L 

Dining  Facility 

18*4 

35*11 

48*10 

Field 

17*4 

33*9 

51*9 

Female 

L 

Dining  Facility 

18*5 

34*11 

49*11 

Field 

17*5 

32*11 

52*11 

Male 

D 

Dining  Facility 

17*4 

36*10 

48*11 

Field 

14*2 

38*9 

48*9 

Female 


D 


Dining  Facility  18*5 
Field  13*2 


39*10 

33*3 


45*11 

54*4 


APPENDIX  P  -  MRE  CONSUMPTION 
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The  MRE  operational  rations  (version  VI)  were  served  during  two  lunch 
meals  to  a  total  of  19  male  basic  trainees.  Mean  nutrient  intakes  provided  by 
the  rations  are  presented  in  Table  P-1.  Company  commanders  were  given  the 
option  of  serving  MREs,  however,  they  were  not  served  very  often  during  basic 
training.  A  Kool-Aid  type  beverage  was  served  with  these  meals.  The  analysis 
provided  in  Table  P-1  provides  MRE  intake  information  with  and  without  the 
Kool-Aid  type  beverage.  This  drink  is  not  part  of  version  VI  of  the  MREs,  but 
will  appear  in  newer  versions  and  therefore  the  effects  of  the  drink  on 
nutrient  intake  was  studied.  The  consumption  of  the  drink  in  the  field 
increased  energy,  carbohydrate,  ascorbic  acid,  sodium,  calcium,  and  phosphorus 
intakes.  Previous  studies  have  reported  on  the  lower  consumption  of  MREs 
compared  to  A-  and  T-ration  meals  (70)  and  this  same  phenomenon  was  expected 


Table  P-1,  Mean  Nutrient  Intakes  for  MRE  Meals. 


NUTRIENT  NUTRIENT  INTAKE  (MEAN) 


MRE  MRE+KOOL-AID 

TYPE  DRINK 


Energy  (kcal) 

1052 

± 

270 

1117 

Protein  (g) 

44 

± 

15 

44 

Fat  (g) 

50 

± 

12 

50 

Carbohydrate  (g) 

105 

± 

33 

122 

Cholesterol  (nig) 

81 

•fc 

37 

81 

Vitamin  A  (meg  RE) 

536 

273 

536 

Thiamin  (mg) 

2.06 

± 

0.74 

2.06 

Riboflavin  (mg) 

0.91 

* 

0.17 

0.91 

Niacin  (mg  NE) 

9.88 

± 

3.65 

9.88 

Ascorbic  Acid  (mg) 

42 

* 

24 

50 

Sodium  (nig) 

2084 

± 

666 

2091 

Potassium  (mg) 

958 

± 

398 

958 

I ron  ( mg ) 

7 

3 

7 

Calcium  (mg) 

312 

± 

101 

364 

Phosphorus  (mg) 

576 

229 

664 
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to  lower  the  caloric  intake  of  the  basic  trainees.  However,  this  was  not  the 
case.  The  mean  energy  intake  from  MREs  was  comparable  to  the  dining  facility 
intake  (Tables  0-1  and  P-1)  and  more  than  the  basic  trainees  normally  ate  in 
the  field.  This  high  consumption  of  MREs  (87%  of  available  calories)  is  very 
different  from  a  past  study  in  which  soldiers  ate  only  29  to  58%  of  the 
available  MRE  calories  (70).  One  reason  may  have  been  due  to  the  novelty  of 
eating  MREs  and  consumption  may  decrease  in  the  future. 
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APPENDIX  Q 


» 


-  SELECTION  RATES  OF  FOODS 
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SELECTION  RATES  FOR  ALL  FOODS  OFFERED 


ON  THE  DINING  FACILITY  AND  FIELD  MENUS 


Abbreviations : 

MEAL  ■  Meal  times 

Brek  ■  Breakfast 
Lunc  -  Lunch 
Dinn  ■  Dinner 

LOC  »  Location  of  meal  service 
FAC  ■  Dining  Facility 
FLD  -  Field 

GROUP  ■  Major  Food  Group 

None  ■  does  not  fit  into  a  food  group 
Dairy  -  Dairy/Dairy  Products 
Meat  ■  Meat  and  entrees 

Combo  »  Combination  dishes  such  as  beef /vegetables  or  beef /grains; 

combined  with  meat  data  in  technical  report 
Grain  -  Grain  based  foods  i.e.,  pancakes,  cereal,  french  toast,  etc.. 
Legum  -  Legumes  -  only  peanut  butter  is  in  this  group 
Fruit  »  Fruits  and  juices 
Desrt  *  Desserts  and  sweets 
Fats  ■»  Table  fats 

Condi  -  Condiments  such  as  sugar  and  salt 
Bever  “  Beverages 
Veget  ■  Vegetables 
Chips  ■  Chips  and  crackers 
CODE  -  three  digit  code  for  different  foods 
FOOD  CODE  -  Names  of  different  foods 

NUM  ■  Frequency  count  for  number  of  times  the  item  was  selected 
MEAN  ■  Mean  weight  in  grama  of  a  normal  portion  size  of  the  food. 

MEDI  -  Median  weight  in  grams  of  a  normal  portion  size  of  the  food. 
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392  JELLO  #  PINEAPPLE  10  119 


BEVER  80  KOOLAID  31  384.68  300.00 

FATS  83  MARGARINE,  SOY  14  13.48  12.60 
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